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C’eft  une  erreur  de  croire,  q?une  experience  aveugic, 
et  une  habitude  mechanique,  tiennent  lieu  de  principes 
furs,  et  de  maximes  fondees  fur  un  folide  raifonne,- 


Traduci.  d' un  difeours  fur  la  cowmen:,  par 

M.  le  Marquis  Beec  AR I  A* 
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INTRODUCTION. 


HERE  is  no  art,  unlefs  this  term 


can  be  applied  to  religion,  which  - 
feems  to  require  in  its  profeffors  fuch  a 
perfed  harmony  of  opinion,  as  the  art 
of  medicine.  For  there  is  none  in  which 
error  is  of  fo  much  confequence,  or  where 
a  fluctuation  of  the  mind  between  op- 
pofite  fentiments  is  attended  with  fuch 
anxious  diftrefs.  Yet  medicine  has  its 
fchifms ;  and  the  fages  of  our  art,  while 
they  appear  devoted  to  Truth,  forget  her 
peculiar  caprice ;  that,  though  fhe  loves 
to  be  purfued  with  ardour,  fhe  mull  ftill 
be  addreffed  with  indifference. 

The  keeneft  fhafts  of  ridicule  have 
frequently  been  levelled  at  this  trait  in 
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the  medical  character.  Our  lingular  gra¬ 
vity  and  folemnity  placed  us,  as  it  were, 
in  opposition  to  the  free,  the  gay,  and  the 
witty ;  and  they  eagerly  feized  a  circum- 
ftance,  which  feemed  to  reduce  this  ex¬ 
traordinary  figure  to  the  common  fize ; 
and  to  fhow,  under  a  face  of  great  wif- 
dom,  much  ignorance  and  uncertain¬ 
ty. 

We  have  replied  to  thefe  gentlemen* 
that  phyfic,  like  the  other  Sciences  found¬ 
ed  on  experience,'  is  continually  progref- 
five,  and  therefore  fubjedh  to  perpetual 
change;  fo  that,  without  the  fuggef- 
tions  of  vanity,  we  may  fometimes  be 
tempted  to  differ  from  our  venerable  an- 
ceftors.  And  it  might  have  been  fub- 
joined,  that  phyficians,  notwithstanding 
Some  curious  external  differences,  which 
would  deceive  perhaps  an  unexperienced 
Houynhnm,  are  yet  no  better  than  mere 
Yahoos.  But  it  feems  to  be  agreed,  a- 
mong  the  philofophers  who  haveexamin- 
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ed  this  fpecies  with  the  greateft  accuracy* 
that  to  ajjociate  is  not  more  a  principle  of 
human  nature  than  to  feparate .  For, 
though  men  have  been  allured  by  the 
profpeCt  of  advantage,  or  compelled  by 
force,  to  unite  themfelves  in  vaft  bodies ; 
yet  it  was  always  obferved,  that  where 
the  political  bands  which  held  them  to** 
getlier  were  weak,  and  they  could  fol¬ 
low  their  natural  tendency,  thefe  huge 
piles  foon  broke  into  a  number  of  pieces. 
And  in  all  the  countries  where  the  arts 
of  policy  had  fcarcely  taken  root,  the  in¬ 
habitants  have  been  found  divided  into 
numerous  tribes,  inflamed  againft  each 
other  with  a  mutual  animofity.  In  like 
manner,  proceed  thefe  philofophers,  we 
have  feen  a  fet  of  religious  notions 
overrun  half  the  globe:  but  the  torrent 
foon  fplit  into  a  multitude  of  ftreams; 
and  numerous  feCts  arofe,  who  perfect¬ 
ed  each  other  with  an  unrelenting  fury. 
It  is  not  attraction  alone  which  governs 

A  4  the 
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the  material  world ;  the  laws  of  repul^ 
fion  have  alfo  their  influence ;  and  it  looks 
as  if  they  had  both  their  analogous  prin¬ 
ciples  in  the  moral  fyftem. 

But  thefe  internal  factions,  which 
range  us  under  the  banners  of  fo  many 
leaders,  are  equally  oppofite  to  a  fet  of 
men  who  will  acknowledge  the  authority 
of  neither.  The  fticklers  for  diflFerent 
fyftens,  however  averfe  to  each  other, 
unite  like  the  domeftic  parties  of  reftlefs 
Britons  againft  a  common  enemy.  It  is 
hard  to  fay  when  this  quarrel  began  be¬ 
tween  empirics  and  dogmatifts,  or  when 
it  will  end.  It  feems  to  be  as  ancient 
as  the  origin  of  reafoning  in  phyfic, 
which  could  not  be  long  after  the  begin*- 
ning  of  obfervation  itfelf;  nor  will  it 
ceafe,  molt  likely,  until  our  philofophy 
has  acquired  perfection;  an  aera  ftill 
more  remote. 


Every 
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Every  ftep  of  experience  approaches 
towards  fyftem ;  fince,  by  difcovering  the 
natural  relation  of  things,  it  prepares  us 
for  eftablifhing  principles.  And  theory* 
or  the  application  of  thefe  principles  in 
explaining  the  phenomena  around  us,  is 
the  favourite  procefs  of  the  human  mind. 
So  delighted  are  we  with  it,  that  we 
cannot  wait  the  neceffary  preparation  ; 
and  our  eagernefs  would  fain  anticipate 
thofe  principles  which  yet  remain  to  be 
difcovered.  A  vapoury  gleam  of  fancy 
is  miftaken  for  the  ray  of  fcience;  and 
we  purfue  it  through  all  the  treacherous 
ways  of  hypothefis. 

For,  though  things,  being  related  in 
nature,  prefent  themfelves  in  a  certain 
order  to  the  view  of  the  obferver,  he 
does  not  immediately  difcover  that  order 
which  is  invariable.  Amidft  the  variety 
of  circumftances  which  furround  any 
fa£t,  to  feize  that  whereon  it  neceffarily 
depends,  requires  a  clofe  attention,  and 

commonly 
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commonly  a  varied  experience.  But  the 
mind  will  follow  in  the  mean  time  its 
propenfity ;  and  theories  are  produced* 
and  deftroyed,  by  fucceffive  obfervation* 

System  has  fo  often  fallen  under  the 
firoke  of  experience,  that  we  have  been 
led  to  imagine  a  natural  enmity  between 
them ;  which,  by  an  eafy  tranfition,  is 
extended  to  their  feveral  patrons.  A 
theorift  and  an  empiric  are,  in  medicine* 
terms  of  mutual  reproach,  and  as  much 
the  badges  of  two  oppofite  parties,  as 
thofe  of  Whig  and  Tory  ufed  to  be  in  po¬ 
litics. 

Amidst  the  recriminations  of  both 
fides,  it  Teems  to  be  acknowledged,  that 
improvement  in  our  fcience  has  ever  been 
the  fruit  of  growing  experience  and 
that  a  multitude  of  errors  have  been 
fanftified  by  the  authority  of  fyftems. 
And  it  is  imagined  that  we  go  but  a  lit¬ 
tle  farther,  when  we  affirm  that  thefe 

are 
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areufelefs,  and  even  dangerous ;  that,  far 
from  aiding  the  progrefs  of  medicine, 
they  lie  in  its  way,  or  miflead  its  fteps. 

But  their  danger,  in  the  prefent  Rate 
of  phyfic,  is  furely  imaginary.  If  they 
inflid  a  wound,  they  bring  along  with 
them  its  remedy. 

- - - - - Qua  cufpide  vulnus 

Senfit ,  et  hac  ipfd  cufpide  fen/it  cpem. 

The  continual  fucceffion  of  fyftems 
prevents  their  acquiring  an  influence  in¬ 
jurious  to  philofophic  liberty.  Their 
oppofition  has  had  the  fame  effed  in 
fcience,  that  the  quarrels  of  contending 
popes  produced  in  religion.  It  banifhed 
the  notion  of  infallibility,  which  is  fo  apt 
to  be  foftered  by  the  blind  veneration  of 
a  fed.  Thofe  gigantic  forms  of  fuper- 
ftition,  and  authority,  that  were  encoun¬ 
tered  with  difficulty,  and  even  danger, 
by  the  firft  literary  knights-errant,  no 
longer  bar  the  avenues  to  fcience.  Every 

fubjed 
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fubjed  is  difcufled  by  a  free  difpute  ;  and 
the  repeated  appeals  to  reafon  and  com¬ 
mon  ferlfe,  prove  that  we  acknowledge 
no  authority  which  is  not  derived  from 

thdui.  -f  .y  V  l  .  'vV 

This  notion  of  a  dangerous  influence 
in  fyftematics,  may  fuit  a  fupine,  an  ig¬ 
norant,  and  a  fuperftitious  age;  but  has 
no  relation  to  the  prefent,  which  is  fo  re¬ 
markable  for  its  free  and  adive  fpirit  of 

Jl. 

enquiry. 

But  fliall  we  grant  that  they  are  ufe- 
lefs;  and  is  it  credible  that  the  induftry 
of  thefe  gentlemen  fliould  be  fo  adive  to 
no  fort  of  purpofe  ?  A  fyftem  cannot  be 
built  without  materials  ;  and  thefe  can  be 
furnifhed  only  by  obfervation.  Em¬ 
pirics  claim  this  field  as  their  own:  but 
it  is  evident  that  the  dogmatic  alfo  muft 
cultivate  it ;  and  he  will  cultivate  it  with 
greater  ardour,  and  probably  with  more 
fuccefs.  It  is  paffioa  which  excites  the 

talents* 
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talents,  as  well  as  virtues,  of  the  foul  to 

their  mo  ft  admired  efforts.  We  are 

»  .  * 

aftonifhed  at  his  unwearied  induftry, 
whofe  curious  eye  feeks  every  where 
fupport  for  a  favourite  dodtrine.  And 
it  is  a  certain  fadt,  that  thefphere  of  ob- 
fervation  has  been  farther  extended  by 
dogmatics,  than  by  the  men  who  pre¬ 
tend  to  give  it  fo  much  merit. 

Yet  it  is  not  a  mere  acquaintance 
with  particulars  in  detail ;  but  a  know- 
lege  of  their  relations,  and  efpecially  of 
that  important  one  by  which  they  are 
fitted  to  produce  one  another,  that  we  are 
chiefly  interefted  in  acquiring.  And  this 
knowlege  fhould  naturally  refult  from 
the  full  and  large  comparifon,  which 
muft  precede  every  attempt  at  arrange¬ 
ment.  Obfervations  which  had  long  re¬ 
mained  folitary  and  negledted,are  brought 
together,  and  acquire  an  ufeful  import¬ 
ance.  Some  fteps  are  made  in  forming 
principles;  and  the  mafs  of  confufed 

experience 
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experience  begins  to  put  on  regularity 
and  diftindnefs. 

And  though  our  aflociations  Ihould 
not  be  exadly  agreeable  to  the  order  of 
Nature,  yet  they  have  fome  advantage,  as 
they  affift  the  memory;  which  with  difo 
faculty  retains  a  fet  of  unconnected  fads. 
Without  the  aid  of  fyftem,  the  infor¬ 
mations  of  experience  mu  ft  Aide  imper¬ 
ceptibly  down  the  tide  of  oblivion;  for 
no  one  could  colled:  any  number  of  them ; 
and  he  would  be  ftill  lefs  able  to  deliver 
them  to  others.  On  this  account,  fyftem 
is  neceffary  in  phylic,  as  it  is  in  natural 
hiftory.  In  the  former,  indeed,  it  pre¬ 
tends  to  explain  the  animal  operations,  and 
to  fhow  us  how  we  may  influence  them ; 
and  is  founded,  therefore,  on  the  rela¬ 
tion  of  caufe  and  effed.  As  this  is  no 
objed  of  the  fenfes,  but  an  inference  of 
our  fallible  reafon,  it  is  extremely  apt 
to  be  miftaken.  The  attempts  of  the 
medical  fy Hematic  will  frequently  mif- 

carry ; 
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carry ;  yet  ftill  it  muft  be  acknowledged 
that  his  errors  are  readily  detected.  His 
courfe  is  regular,  and  may  eafily  be 
traced. 

But  while  he  feels  a  warm  affedtion 
for  the  child  of  his  own  fancy,  he  pur- 
fues,  with  fevereft  fcrutiny,  the  fchemes 
of  every  rival  theorift.  He  expunges 
what  was  abfolutely  falfe ;  and  limits 
what  an  enthufiafm,  fimilar  to  his  own, 
had  extended  beyond  its  proper  bounds. 
A  fucceeding  dogmatift  £hows  him  the 
fame  impartiality ;  and  lops,  with  as 
little  tendernefs,  the  luxuriant  growth 
of  an  over-heated  imagination.  One  is 
ready  to  believe  that  this  ardour,  fo  well 
adapted  to  invention  and  new  combina¬ 
tions,  corre&ed  by  that  fang-froid  which 
a  man  poflfefles  in  examining  the  ■works 
of  another,  though  a  perpetual  fource  of 
private  diffenfion,  muft  tend,  at  leaft,  to 
the  general  good,  and  quicken  the  pro- 
grefs  of  fcience. 


And 
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And  accordingly  we  obferve,  that  as 
the  rife  and  ftruggle  of  parties  denote 
firmnefs  and  health  in  our  excellent  po¬ 
litical  conftitution,  fo  the  perpetual 
growth  and  contention  of  fyftems  is  a 
mark  of  vigour  in  the  ftate  of  medical 
knowlege.  When  Europe  was  funk 
in  ignorance,  and  every  fort  of  im¬ 
provement  languilhed,  Galen  tyrannized 
for  ages  in  thefchools  of  phyfic.  The 
firH  dawning  of  the  rays  of  fcience 

.  —  jjbi  pulfam  Hyemem  fol  aureus  egit 

Sub  terras ,  coelumque  aftiva  luce  rechfit . 

f. 

feemed  to  reftore  fome  activity  to  the 
torpid  minds  of  men,  and  difclofed  the 
buds  of  another  fyftem.  But,  fince  that 
period,  they  have  been  germinating  con¬ 
tinually;  and  their  decay  feems  to  be 
proportionably  accelerated.  Boerhaave 
acquired  the  greateft  authority  in  mo¬ 
dern  times ;  but  his  own  pupils  have 
thrown  it  off,  and  introduced  innova¬ 
tions  of  the  utmoft  importance. 


This 
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This  prolific  birth,  as  well  as  tranfi- 
tory  exiftence  of  fyftems,  are  evidently 
connected  with  the  progrefs  of  expert 
ment  and  obfervation.  They  remind 
us  of  the  antient  fable  of  Saturn  and  his 
offspring,  while  they  appear  to  devour 
the  theories  to  which  they  gave  origin. 
Yet  it  is  unjuft  to  charge  the  fureft  fa¬ 
culties  of  our  nature  with  thefe  unnatu¬ 
ral,  and  fhort-lived  productions.  The 
information  of  the  fenfes  is  right  and 
true;  though  the  opinions  which  we 
form  in  confequence  are  often  erroneous. 
It  is  thefe  opinions,  the  precipitate  com¬ 
binations  of  that  bufy  organ  the  fancy, 
-which  experience  diffipates  in  its  courfe* 
while  it  unveils  the  more  beautiful  order 
of  Nature.  And  if,  in  its  progrefs 
through  the  feries  of  connected  being, 
it  iliould  ever  reach  the  ultimate  point, 
our  fyftem  will  be  that  of  the  world,  and 
reprefent  exaCtly  the  difpofition  of  things, 
which  flowed  originally  from  Almighty 
Will.  In  any  other  point  of  this  pro- 
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grefs,  our  arrangements  muft  evidently  be 
deficient;  and,  from  a  ftrong  propenfity 
of  the  mind  to  carry  things  to  perfec¬ 
tion,  and  to  give  them  the  appearance  of 
a  whole,  we  fhall  be  continually  fupplying 
fomething  from  the  imagination.  This, 

I  confefs,  fhould  prevent  our  being  wed¬ 
ded  to  a  fyftem :  yet  we  may  certainly 
treat  it  as  a  miftrefs  ;  embrace  it  with 
ardour  at  prefect,  and  difeard  it  when- 
1  ever  we  are  difgufted  with  its  defers,  or 
attracted  by  the  fuperior  qualities  of 
another.  For,  the  beft  fyftem  is  only  the 
expreflion  of  our  degree  of  knowledge,  at 
the  time  of  its  production  ;  and  their  con¬ 
tinual  change,  while  it  difeovers  their 
weaknefs,  is  a  mark  of  their  growth  and 
tendency  toward  perfection. 

But,  as  thefe  fyftems  are  the  offspring 
of  obfervation,  fo  do  they  guide,  and 
aflift  its  fteps.  They  prefent  a  mixed 
profpeCt,  where  fome  parts  are  fully 
illumined  by  experience;  while  others 
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are  only  faintly  diftinguiftied  ;  or  buried, 
perhaps,  ill  a  total  obfcurity.  This  is 
the  chaos  of  fcience ;  and  it  is  the  bufi- 
ncfs  of  the  human  mind,  while  it  traces 
with  wonder  the  operations  of  the  di¬ 
vine,  to  diffufe  over  it  the  beauty  of 
Order.  And  though  a  difference  of  dif* 
pofition,  or  more  frequently  of  fituation* 
will  lead  one  to  obfervation,  and  another 
to  arrangement ;  their  labours,  far  from 
being  oppofite,  are  mutually  neceffary. 
The  quarrel  between  empirics  and  dog¬ 
matics  is  unnatural.  As  well  might  the 
fenfes  quarrel  with  the  intelled:,  and  each 
pretend  to  exercife  their  function  fepa-* 
rately.  Every  one  fees,  that  they  are 
ufeful  only  as  combined ;  and  that  their 
excellency  confifls  in  their  aiding,  and 
correcting  each  other. 

To  exclaim  againft  every  kind  of  fyftem, 
has  been  reckoned  a  proof  of  earneft  zeal 
for  obfervation.  Yet  what  is  it,  really, 
but  to  declare,  that  we  muff  reft  ftupid, 

a  2  and 
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and  indifferent  fpedators  of  the  train  of 
fads  continually  palling  before  us?  For* 
in  viewing  them  with  any  care*  we  foon 
perceive  that  fame  in  the  fucceffion  are 
intimately  related.  The  attention  ex¬ 
cited  purfues  thefe  through  a  variety  of 
cafes,  proportioned  to  the  extent  of  our 
fphere  of  obfervation.  And  a  more 
than  natural  coldnefs  muff  guard  the 
temper,  which  efcapes  the  effed  of 
an  emotion  that  hurries  the  mind 
into  theory.  A  mere  obferver  is  a  very 
uncommon  creature;  and  we  are  rarely 
prefented,  with  fads,  unmixed  with  fpe- 
culative  notions.  More  frequent  is  that 
precipitation,  which  from  obferving  the 
connedion  of  certain  fads,  in  a  few  in- 
ftances,  pronounces  it  to  be  conftant  and 
neceffary.  A  perfed  indifference  about 
the  matter  may  fecure  us  from  this  error; 
but  furely  a  fever  of  the  mind,  which 
tends,  though  irregularly,  to  ufe  and  im¬ 
provement,  is  preferable  to  a  fatal  torpor, 
fufpending  its  moft  important  'operations., 
U  *  The 
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The  error  will  be  corredled  by  the  pro- 
grefs  of  experience;  and  frequently,  in 
an  inquifitive  age,  the  having  formed  a 
falfe  opinion  will  lead  to  the  difcovery 
of  the  truth;  becaufe  it  di redds  the  at¬ 
tention,  that  fource  of  all  difcoveries,  to 
a  particular  point. 

The  number  of  abfurd  theories  fhould 
not,  therefore,  infpire  us  with  an  antipa¬ 
thy  to  the  term  ;  nor  mu  ft  a  panic  ter- 
rour  of  them  banifh  phylicians  from  the 
Sacred  temple  of  philofophy.  To  be  hurt 
with  the  imperfedd,  and  puerile  com¬ 
mencements  of  reafoning  in  phyfic,  and 
to  relinquish  the  hopes  of  a  rational  theory, 
is  to  be  offended  at  the  chiidifh  prattle  of 
infancy,  and  to  expedd  nothing  better 
from  a  maturer  age.  That  Being ;  who 
formed  the  mind  of  man  peculiarly  ca¬ 
pable  of  improvement,  and  though  >he 
fixed  the  limits  of  existence,  and  of  the 
acquisition  of  knowlege  in  the  individual, 
appointed  no  Such  boundaries  in  the 

a  3  Species ; 
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fpecies ;  has  implanted  in  our  breafts, 
together  with  curiofity,  a  fondnefs  of 
fyftem  ;  and  it  is  juftified  by  the  relations 
of  things.  Experience,  while  it  difco- 
vers  thefe  relations,  gives  occafion  to  the 
exercife  and  difplay  of  that  paffion.  If, 
therefore,  we  are  determined  to  rejedt  all 
fyftem  in  medicine,  let  us  oppofe  every 
obftacle  to  the  natural  progrefs  of  know™ 
ledge.  We  may  begin  with  rejecting 
thofe  fciences,  anatomy,  chymiftry,  and 
every  branch  of  phyfics,  which  delude  us 
continually  with  the  hopes  of  penetra¬ 
ting  into  the  fecrets  of  the  ceconomy. 
Impenetrable  dulnefs  fhould  henceforth 
he  as  neeeffary  an  appendage  to  the  pro- 
feffion,  as  inflexible  gravity.  Genius 
muft  quit,  in  defpair,  a  walk  fo  little  ac¬ 
commodated  to  his  exertions ;  and  the 
art,  confidered  as  a  mere  fpecies  of  traf¬ 
fic,  muft  fall  into  the  hands  of  the  ftupicj, 
and  fordid  part  of  mankind. 

L  E  T 
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Let  the  fons  of  dullnefs,  and  indo¬ 
lence  ;  or  if  there  fhould  be  found  a 
phyfician  of  extenfive  practice,  with  a 
naturally  barren,  and  little-improved  uit 
derftanding,  let  him  deny  the  life  of 
theory.  We  believe,  moft  fincerely,  that 
he  is  ignorant  of  its  proper  ufe;  and 
when  he  finds  that  all  the  profits  of  me¬ 
dicine  can  be  reaped  without  fuch  a 
troublefome  inftrument,  he  may  really 
think  it  unneceflary, 

Geftit  enim  Nummum  in  Iconics  demitiere ,  pofthoo 
Sc  cur  us,  — — 

Yet  there  are  fome,  it  is  faid,  to  whom 
the  progrefs  of  our  art  is  lefs  indifferent, 
that  have  adopted  the  fame  notion.  Dif* 
eafes,  they  apprehend,  like  the  other  pro¬ 
ductions  of  Nature,  are  known  and  dif- 
tinguifhed  by  their  fenfible  properties; 
and  their  cure  is  only  taught  by  expe¬ 
rience.  What  occaiion  then  for  theory, 
which  has  fo  often  deceived  us  ?  The  know- 
ledge  of  difeafes,  and  of  their  remedies, 

a  4 
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can  only  be  acquired  by  an  affiduous  at¬ 
tention  to  practice  ;  and  an  hofpital  is  the 
only  rueful  fchool  of  phyfic. 

Nor  fhali  we  deny,  that  a  certain  af- 
femblage  of  fymptoms  gives  to  difeafes 
their  fenfible  form.  It  is  the  arrange¬ 
ment  of  thefe  forms,  according  to  their 
relations  and  differences,  which  makes 
the  bufmefs  of  nofologifts.  They  adopt¬ 
ed  the  method,  that  had  appeared  fo  fuc- 
cefsful  in  the  diftribution  of  animals  and 
vegetables.  But  thefe  are  multiplied 
continually  in  the  fame  form  ;  and  Na¬ 
ture  has  drawn  a  line  between  their  feve- 
ral  fpecies,  which  effectually  prevents 

their  confufiom 

>  !  '  ' 

W hat  are  the  fpecies  of  difeafes  ?  A 
fever,  a  diarrhoea,  a  jaundice,  an  epilepfy, 
are  apprehended  to  be  all  of  a  diftinft 
nature;  yet  they  fometimes  concur  iq 
the  formation  of  one  difeafe.  From  thq 
different  confiitution  of  the  machine  in 

s  u  *  v  v  *-  j  '  V  {  <  i  i  <  V  *  i  i  ? '  '  • 

individual^ 
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individuals,  the  confpiration  of  its  parts, 
and  the  influence  of  thofe  external 
powers  to  which  it  is  continually  ex- 
pofed,  its  diforders  appear  under  a  great 
variety  of  forms.  To  determine  what 
fymptoms,  in  any  combination,  are  ef- 
fential,  and  mark  the  fpecific  nature  of  the 
difeafe,  mu  ft  frequently  be  a  difficult  talk. 
It  will  certainly  require  that  fymptoms 
be  traced  to  their  origin;  that  the  hifto- 
rian  fhould  turn  philofopher ;  and  we  may 
probably  differ  as  much  in  our  nofologi- 
cal  arrangement,  as  in  our  reafoning  on 
the  phenomena  of  difeafes. 

In  the  mineral  kingdom,  the  method 
of  the  botanifts  was  found  infufficient; 
and  fo on  yielded  to  one  ereded  on  a  che¬ 
mical  inveftigation.  For  here,  the  limits 
of  combination  are  fo  wide,  and  the  con- 
fequent  produdions  fo  various,  that  our 
attention  was  confounded,  when  wre  di- 
reded  it  only  to  their  external  and  ob¬ 
vious  qualities.  An  enquiry  into  their 

compofition, 
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compofition,  has  furmfhed  us  with  a  14 
lifeful  diftribution  of  them,  according  to 
eflcntial  differences. 

The  fymptoms  of difeafes  maybe  coxi- 
fidered  as  a  language  in  which  Nature 
addreffes  us ;  as  figns  whofe  meaning  we 
are  to  inveftigate.  We  mull  not  be 
contented  with  merely  observing  them, 
any  more  than  with  limply  remarking 
the  phenomena  of  the  inanimate  world ; 
but  fhould  endeavour  to  trace  them  to 
fhofe  laws  of  the  occonomy  on  which 
they  depend.  The  improvement  of  ana¬ 
tomy  and  chymifhy,  the  diffedion  of 
morbid  bodies,  and  experiments  on  living 
animals,  have  certainly  carried  us  fome- 
way  in  this  enquiry  ;  and  by  fettling  the 
theory  of  difeafes,  have  contributed  to 
mend,  or  confirm  our  practice, 

If  this  pradice  had  attained  perfec¬ 
tion;  if  every  difeafe  was  defined,  and 
the  beft  method  of  treating  it  exadly  de¬ 
termined  ;  there  would,  indeed,  be  no 

occafioa 
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occafion  for  theory.  Yet,  though  we 
could  fuppofe  that  men,  conducted  by 
their  mere  feelings,  had  reached  this 
pitch  of  excellence,  in  the  n^oft  difficult 
of  human  arts;  we  mu  ft  ftill  have  com¬ 
mended  that  curiolity,  which,  not  con*- 
tented  with  fimple  imitation,  fhould  at- 
tempt  to  draw  the  veil ;  and  by  difeo- 
vering  the  reafons  of  this  fuccefsful  pro¬ 
ceeding,  eftablifh  it  on  the  beft  and  fureft 
ground.  But  if  we  modeftly  acknow¬ 
ledge  a  practice,  which  is  fo  various,  to  be 
ftill  imperfect;  and  if  difeafes  will  occur 
either  entirely  new,  or  fo  altered  that  the 
mere  light  of  experience  cannot  guide  us 
in  their  treatment ;  we  fhall  not  readily 
give  up  thofe  principles,  which  miiii 
conduct  us  where  example  fails.  Yet  it 
cannot  be  denied,  that  fuccefsful  modes  of 
pra&ice  have  grown  up,  wre  know  not 
from  what  origin ;  or  have  been  intro¬ 
duced  by  the  mod  ignorant  empirics, 
But  have  not  very  ufeful  machines  been 
‘invented  by  people,  who  were  ignorant 

'S'  ’  '£  of 
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of  the  principles  by  which  they  were  go¬ 
verned  ?  And  does  it  follow,  that  a 
.  knowledge  of  the  laws  of  mechanics  is  of 
p.o  ufe  to  the  artift? 

But  theory  carries  the  mind  through 
the  whole  circle  of  fciences,  in  its 
fearch  after  analogous  phenomena  to 
explain  thofe  of  life;  and  in  its  enquiry 
into  the  powers  which  influence  the 
animal  operations.  *And  fome  have 
imagined  that  this  diflfufion  of  the 
attention  is  unfavourable  to  the  pro- 
grefs  of  medicine.  Their  idea  feems  to 
have  been  taken  from  a  view  of  thofe 
arts,  which  are  brought  to  perfection  by 
means  of  their  fubdivifion  into  the  mi» 
nuteft  branches.  Nor  do  they  find  any 
abfurd  analogy  in  fuppofing,  that  as  our 
flioes  are  much  better,  fince  each  ma¬ 
noeuvre  in  their  firuCture  has  employed 
the  whole  fkill  and  addrefs  of  a  reafonahle 
creature;  fo  the  management  of  difeafes 

might 
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might  be  rendered  much  more  dexte¬ 
rous,  by  limiting  the  attention  of  the  phy- 
fician.  And,  in  confequence  of  this 
do&rine,  they  have  propofed  to  make 
every  difeafe  the  care  of  a  particular  per- 
fon ;  juft  as  wifely  as  ancient  fuperfti- 
tion  believed  that  every  treeofthe  grove 
required  its  tutelary  deity. 

The  mere  arts  may  be  improved  by 
repeated  fubdivifions  ;  but  thofe  which 
partake  of  the  nature  of  fciences  require 
a  different  method  of  cultivation.  It  is 
the  remark  of  a  celebrated  hiftorian,  that 
the  art  of  war,  for  fome  centuries  the 
only  objedt  of  attention  to  all  the  gentry 
of  Europe,  acquired  little  improvement 
in  the  hands  of  men,  who  defpifed. 

every  other  fort  of  knowledge.  A  per- 

\ 

fonal  dexterity  in  the  management  of 
their  arms  was  common  enough;  but 
an  exteniive  fyftem  of  operations  re- 
1  quired  an  acquaintance  with  princi- 
6  pies. 
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pies,  which  mere  habit  could  never 
teach. 

The  Reader,  I  hope,  will  not  find 
any  thing  whimficqd  in  this  companion 
bf  arts,  which  have  equally  the  appel¬ 
lation  of  murderous ;  nor  be  led  to  fan¬ 
cy  that  a  dogmatic  and  an  empiric  differ 
like  a  Marefchal  Turenne  and  a  favage 
warrior ;  chiefly  becaufe  the  former  phr- 
fues  more  fcientifically  his  deftrudive 
fchemes.  A  lefs  exceptionable  illuflra- 
tion  may  be  found  in  the  progrefs  of  an 
art  very  clofely  conneded  with  medi¬ 
cine. 

While  the  knowledge  of  chymifls 
was  confined  to  the  operations  within  the 
laboratory,  their  art,  though  deftined  to 
throw  a  light  on  fo  many  parts  of  na¬ 
ture,  was  full  of  myftery  and  confufioh. 
The  variety  of  phenomena,  multiplied 
by  every  day’s  experience,  infpired  an 
admiration  that  arofe  to  enthufiafh,  and 

gave 
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gave  probability  to  their  abfurdeft  fan¬ 
cies.  They  did  not  attempt  to  explain 
thefe  phenomena,  by  (hewing  their  rela¬ 
tion  to  what  happened  in  other  parts  of 
Nature;  for  they  were  acquainted  with 
no  other  part.  But  the  mind  will  al¬ 
ways  be  driving  to  generalize  its  notions 
and  fyftem  is  as  natural  to  mankind  as 
invention.  Certain  fads  made  a  more 
forcible  imprefTion  on  them :  to  thefe 
they  referred  every  phenomenon  which 
had  any  appearance  of  analogy ;  and 
they  eroded  them  into  governing  prin¬ 
ciples  of  the  world.  They  beheld  every 
where  the  operation  of  acids,  alkalis, 
nitre,  and  fulphur;  and  corrupted  the 
theory  of  medicine.  The  eye  of  a  phi- 

lofopher  pierced  this  cloud,  which  the 

% 

manoeuvres  of  a  thoufand  artifts,  feemed 
only  to  render  more  thick  and  obfcure. 
It  was  indeed  a  philofopher ;  one  who 
looked  through  Nature,  and  difcovered 
the  fprings  of  that  variety  of  movements 

which 
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which  form  the  changing  fcene  of  ou# 
world*  It  was  Sir  Ifaac  Newton  ! 

The  fcierices,  like  the  graces,  march 
hand  in  hand ;  and  nothing  would  be 
more  vain  than  an  attempt  to  purfue  any 
one  of  them  feparately.  Yet  it  will  be 
objeded,  perhaps,  that  the  animal  (Eco¬ 
nomy  has  fo  little  in  common  with  the 
reft  of  Nature,  that  its  fads  can  never  be 
explained  from  any  view  of  the  pheno¬ 
mena  of  the  inanimate  world. 

And  indeed,  the  firft  movers  in  our 
machine  fee  in  to  have  little  analogy  with 
other  natural  powers;  and  to  be  paft 
finding  out.  But  is  it  certain  that  they 
will  always  appear  under  this  afped  ?  The 
mo  ft  common  phenomena  of  eledricity, 
and  the  lightning  of  heaven,  had  pre¬ 
sented  themfelves  together  to  the  view  of 
mankind  for  fome  thoufand  years :  yet 
no  one  fufpeded  that  appearances,  which 

affed 
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affedt  the  fenfes  and  the  imagination  fc 
differently,  could  have  a  common  origin. 
But  may  not  other  Newtons,  and  other 
Franklins,  extend  ftill  farther  the  boun¬ 
daries  of  fcience?  We  can  fay  nothing 
concerning  the  unknown  parts  of  Na¬ 
ture,  except  from  the  notion  of  a  con- 
fiftency  in  the  whole  plan.  And  many 
philofophers,  obferving  that  the  various 
appearances  of  the  utiiverfe  are  traced 
to  a  few  ultimate  principles,  which 
feem  to  be  themfelves  related,  were 
tempted  to  imagine  a  common  fource  of 
all  the  activity  obferved  in  the  material 
world. 

But,  however  diftindt  our  machine 
may  be  in  its  kind,  it  makes  a  part  of 
the  general  fyftem ;  and  is  fubjedted  to 
the  adtion  of  all  thofe  powers  by  which 
it  is  furrounded.  And  though,  perhaps, 
no  animal  operation  can  be  underftood 
from  mere  mechanical,  or  chymica! 
principles;  yet  it  does  not  follow,  thit 

b  thefe 
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tftefe  have  not  really  their  influence. 
For  the  operations  are  the  refult  of 
the  mutual  action  of  feveral  powers ; 
and  generally,  in  the  combination, 
fome  occur  that  are  unknown,  and 
whofe  effeCt  we  cannot  value.  Our 
theory,  therefore,  is  rather  incompletey 
than  falfe ;  and  inftead  of  being  clifcou- 
raged  from  its  ufe,  we  fliould  be  ftimu- 
lated  to  advance  it  gradually  to  perfec¬ 
tion. 

And  though  the  animal  fyftem  were 

•  .  .  .. 

folitary,  and  unconnected  with  the  reft  of 
Nature,  a  general  knowledge  would  be  ne- 
ceflary  to  a  phy fieian.  For  it  muft  ftill  be 
admitted  that  medicine,  like  the  other 
fciences  founded  on  experience,  is  ca-* 
pable  of  acquiring  from  induction  prin¬ 
ciples  of  its  own.  And  we  cannot  better 
learn  the  method  of  giving  it  this  im¬ 
provement,  than  by  tracing  the  progrefs 
of  the  mind,  in  collecting  from  obferva- 
tioa  the  laws  of  Nature. 

The 
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The  knowledge  of  a  certain  routine  of 
hofpital,  or  other  practice,  is  not  fuffi- 
cient  therefore  to  prepare  one  for 
the  exercife  of  our  art;  unlefs  we 
Would  have  it  to  be  ftationary.  And 
there  is  even  a  probability,  that  a  man 
may  be  continually  converfant  with  dif— 

eafes,  without  getting  acquainted  with 

/ 

them;  as  one  may  grow  up  in  his  own 
country*  without  knowing  its  chara£ter- 
iftic  manners.  Obje&s  mu  ft  be  feen  in 
different  lights,  that  our  attention  may 
be  excited  to  obferve  them.  Mere  curio- 
fity,  though  a  lively,  is  a  traniitory 
paffion,  and  is  fatisfied  with  fuperficial 
views.  And  when  once  it  is  fatisfied* 
the  fame  thing  may  return  a  thoufand 
times,  without  making  any  impreffiom 
But  when  it  is  compared  with  fimilar* 
or  contrafted  with  oppofite  fadts,  it  ac¬ 
quires,  as  it  were,  a  frefh  novelty ;  and 
our  attention  is  as  powerfully  roufed  as 
by  the  firft  emotion  of  curiofity.  And 
here  lies  a  principal  advantage  of  fyftem, 

h  %  *  founded 
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founded  on  experience,  to  the  man  who 
applies  hiinfelf  to  obfervation.  Each 
fa£t,  that  prefents  itfelf,  being  viewed 
with  relation  to  a  number  of  others,  all 
its  circumftances  become  confpicuous  : 
and  every  thing  being  connected  with 
fomething  elfe  makes  a  deeper  impref- 
fion,  and  is  longer  retained  by  the  me¬ 
mory* 

But  if  there  is  truth  in  what  has 
been  faid,  nothing  can  be  more  abfurd 
than  the  vulgar  notion  of  a  certain 
quackifh  dexterity  in  medicine ;  which 

leads  men  to  confide  in  ignorance,  fup- 

» 

ported  by  its  conftant  companion,  Pre- 
fomption.  This  notion,  which  tends  to 
degrade  phyfic  from  the  rank  of  fciences, 

•  is  not  even  applicable  to  furgery;  though 
it  is  confeffedly  more  purely  an  art 
than  phyfic.  The  celebrated  Petit,  of 
Paris,  conftantly  declares  in  his  lectures, 
that  the  feparation  of  phyfic  and  furgery 
is  unnatural  ;  and  that  it  would  be  for 

tho 
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the  advantage  of  both,  again  to  unite 
them.  Yet,  as  far  as  fimple  dexterity 
is  concerned,  the  chirurgical  art  has  cer¬ 
tainly  been  improved  by  the  feparation; 
and  when  this  is  carried  farther,  and 
furgery  fplits  into  feveral  branches,  the 
dexterity  continues  to  increafe.  We 
may  appeal  to  thofe  fine  manoeuvres,  for 
which  the  oculifts,  aurifts,  and  dentifts 
of  the  prefent  times  are  fo  much  cele¬ 
brated.  But  it  is  not  from  the  dexterity 
which  we  fee  difplayed  in  artificial  pro¬ 
ductions,  that  we  are  to  judge  of  what 
is  required  in  operations  on  the  animal 
machine.  In  the  former,  it  is  art  which 
does  every  thing ;  but  in  the  latter,  all 
the  nicer  changes  are  performed  by  Na¬ 
ture,  who  completes  and  finifhes  what 
the  medical  artift  rudely  prepares.  It 
is  not,  therefore,  a  mere  dexterity  which 
we  require  in  a  furgeon.  'We  expect 
that  he  fhould  be  acquainted  with  the 
powers  of  the  machine,  and  be  able  to 
tell  u  quid  ferat ,  atque  faciat  natural 
And  thus,  his  art  is  fo  flrictly  connected 

b  3  with 
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medicine,  as  to  juftify  the  remark  of  Pe* 
tit;  and  though  it  may  be  ufeful  to 
pradhfe  them  feparately,  they  fhould 
certainly  be  ftudied  together. 

.  ■  >  -■  %  .  *  i;. 

But  it  muft  be  remembered,  that 
when  we  take  up  the  defence  of  fyftem, 
it  is  merely  in  a  general  view.  Nor 
fhould  a  vindication  of  the  privilege  of 
reafoning  in  medicine,  be  extended  to  all 
thofe  modes  of  exercifmg  it,  that  have 
frequently  proceeded  to  the  length  of 
licentious  abufe.  A  defcription  of  the 
variety  of  opinions  which  they  have 
produced,  would  look  like  an  attempt  to 
give  a  hiftory  pf  the  caprices  of  the  hu¬ 
man  mind.  Some  of  them  were  fcarcely 
born,  before  they  were  buried  in  obli¬ 
vion, 

OJlendunt  Terris  hunc  tantum  fata ,  &c . 

Fate  fiiowsd  them — but  fo  quickly  dropt  the  fcene5 
3Twas  ftraight  forgot  that  they  had  ever  been. 

While  others,  winged  with  Wronger 
fancy,  mounted  above  the  weak  view  of 
their  age ;  and 

drawn 
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Through  a  cloud 

Drawn  round  about  them  like  a  radiant  fhrine, 

Miltox. 

they  (none,  for  a  time,  the  objedl  of  uni- 
verbal  admiration.  But  they  were  mere 
meteors  of  the  night ;  and  as  loon  as  we 
were  in  a  condition  to  examine  them, 
they  difappeared.  Perhaps,  many  of 
thofe  theories,  which  at  prefent  look  fo 
firm  and  durable,  are  deftined  to  a  fimilar 
fate.  One  would  think  that,  like  the 
bodies  of  the  fenfible  world,  they  were 
continually  decaying,  and  continually 
reproduced  in  new  forms. 

Nor  are  we  furprifed  at  this  account, 
when  we  refledl,  that  a  fyftem  is  an  at¬ 
tempt  to  explain  the  phenomena  of  the 
living  body  in  health,  and  in  difeafe; 
and  that  to  make  it  complete,  a  perfect 
knowledge  of  all  the  powers  of  the 
oeconomy,  and  of  their  relation  to  one 
another,  as  well  as  to  external  agents,  is 
abfolutely  neceffary.  But  no  one  ima¬ 
gines  that  medical  fcience,  even  in  our 
enlightened  age,  has  reached  this  point 

b  4  of 
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of  perfection:  and  all  are  agreed  that 
our  predeceffors,  the  nearer  we  approach 
to  the  origin  of  experimental  philpfophy 
in  Europe,  were  plunged  in  a  ftill 
deeper  obfcurity.  Much,  therefore,  of 
every  fyftem,  though  not  of  every  one 
indifferently,  muft  be  merely  conjectural* 
But  this  is  the  region  of  fancy,  fruitful 
in  prejudice  and  error;  where  a,  variety 
of  circumftances,  even  accident  itfelf, 
have  frequently  a  greater  influence  than 
reafon  and  common  fenfe.  And  if  fuch 
is  the  temper  of  mankind,  that  there  is 
fcarcely  an  abfurdity  which  authority 
cannot  ftt  up,  and  habit  eftablifh,  they 
ftiould  treat  with  fome  indulgence  thp 

eommonfrailty,  .  A 

,s  \  * 

- JEquum  pfi 

Peccatls  veniam  pofceniem  reddere  rurfus * 

By  attending  to  the  animal  opera¬ 
tions,  we  difcpver  faCts  of  a  very  diffe¬ 
rent  kind  ;  fome  of  them  having  an  evi¬ 
dent  analogy  with  the  phenomena  of  the 

inanimate 
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inanimate  world,  and  feeming  to  be  ex- 
plicable  from  known  principles ;  while 
others  appear  to  be  totally  diftind  in 
their  nature,  and  caufe.  The  former  are 
considered  as  the  effeds  of  fome  of  thofe 
powers,  which  we  diftinguifh  by  the 
general  appellations  of  chymical,  and 
mechanical ;  while  the  latter  are  faid  to 
depend  on  an  energy  peculiar  to  animals. 
And  thus  we  arrange,  in  feparate  dalles, 
the  informations  of  experience  concern¬ 
ing  the  animal  machine ;  and  each  of 
them  is  to  furniih  us  with  principles  for 

explaining  its  phenomena. 

/ 

But  nothing  can  be  more  different 
than  the  notion  of  the  limits  of  thefe  fy- 
ftems,  and  of  their  importance  in  the  oe- 
conomy,  in  the  minds  of  different  theo- 
rifts.  Like  the  undetermined  bounds  of 
the  powers  of  our  political  conftitution, 

r 

they  vary  continually  with  the  prejudices 
of  the  individual.  People  are  extremely 
apt,  from  contemplating  the  operation 

of 
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of  certain  energies  in  a  variety  of inftan- 
ces,  to  grow  poflefled  with  the  idea  of 
their  confequence,  and  to  imagine  their 
influence  where  it  is  not  evident.  Phy^ 
ficians,  from  the  circumftances  which  di- 
reft  our  habits  of  thinking,  have  become 
chymifts,  or  mechanics;  and  applied  their 
favourite  principles  on  every  occafion. 
Their  fyftems  grew  up  in  the  retirement 
of  the  clofet;  where  men  frequently  in¬ 
dulge  themfelves  in  Speculations,  which 
they  never  think  of  applying  to  the  bufy 
fcenes  of  life. 

But  they  who  delivered  themfelves 
more  to  obfervation,  and  the  fludy  of  the 
animal  machine,  perceived  fomething  in 
all  its  affeftions,  which  diftinguiflied 
them  from  every  other  natural  operation. 
And  when  they  faw  that  analogies  from 
the  inanimate  world  were  inadequate  to 
the  explanation  of  the  phenomena,  they 

began  to  think  that  they  fhould  be  alto¬ 
gether  rejected.  : 


In 
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In  vitium  duett  ciilp# fugciy  &c. 

The  animal  operations,  they  believed, 
muft  depend  on  the  energy  of  that  be¬ 
ing,  which  refides  only  in  animals  ;  un¬ 
influenced  by  mechanical  or  chymical 
laws,  fince  we  get  our  idea  of  it,  by  de¬ 
nying  it  every  property  of  matter.  But 
reafon  informs  us  that  it  is  endued  with 
intelligence,  and  that  felf-prefervation  is 
the  powerful  principle  of  its  aCtion.  They 
naturally  therefore  fell  into  the  doctrine 
of  final  caufes;  and  conceived  that  the 
only  way  of  explaining  any  fa£t  in  the 
hiftoryof  the  oeconomy,  was  to  £hew  that 
it  was  ufeful,  or  neceflary. 

And  thus  havearifen  thofe  fyftems  of 
phyfic,  which,  with  the  titles  of  Mechani¬ 
cal, Chymical,  and  Stahlian,  have  made  the 
greateft  figure  in  modern  times.  They 
are  liable  to  the  common  objections  againft 
fyftems  in  general.  They  owe  theirprema- 
tu-re  birth  to  our  eager  defire  of  explaining 

every 
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every  thing;  which  cannot  wait  until  the 
progrefs  of  obfervation  has  afcertained  all 
the  principles  that  are  neceffary  to  a  per- 
fed:  theory.  Their  authors  are  led  away 
by  an  exceffive  fondnefs  of  fimplicity, 
which  they  confider,  perhaps,  as  orna¬ 
mental  to  their  ideal  fabric.  They  pre¬ 
tend  to  explain  all  the  operations  in  the 
animal  body,  from  the  view  of  one  let 
of  caufes;  juft  as  they  trace  all  ihe  vari¬ 
ous  affedions  of  the  foul  to  one  common 
principle. 

i"  :  '  ,  1  '  :  ''' 

The  animal  machine,  though  it  is 
conneded  with  the  other  parts  of  Nature, 
is  diftinguifhed  from  them ;  and,  while 
it  acknowledges  the  influence  of  the  com¬ 
mon  laws  of  matter,  is  governed  by  a 
principle  peculiar  to  life.  Nor  do  I  mean, 

i 

by  the  vital  principle,  the  foul  of  the 
Stahlians ;  but  that  energy  which  difco- 
vers  itfelf  particularly  in  mufcular  con- 
tradion;  and  is  evidently  different  from 
elafticity,  or  any  other  known  power  in 

nature. 
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nature.  Its  exertions  do  not  depend 
merely  on  the  intelligent  mind;  fincewe 
obferve  them  in  mufclescut  out  from  the 
body,  and  excited  to  adtion  by  heat,  and 
other  irritations.  Rut,  though  we  per¬ 
ceive  its  adtion  independent  of  intel¬ 
ligence,  it  would  be  difficult  to  ima¬ 
gine  a  mind,  fuch  as  ours,  unconnedted 
with  this  power.  Unlefs  we  could  con¬ 
ceive  a  mind  without  ideas,  or  ideas 
without  fenfations  ;  pleafure  and  pain 
without  feeling,  or  the  paffions  relative 
tothefe  without  their  objedls;  and,  final¬ 
ly,  volition  without  the  capacity  of  ac¬ 
tion.  Ry  mufcular  motion  alone  are  we 
led  to  the  belief  of  an  immaterial  prin¬ 
ciple  in  animals.  And  if  this  was  not 
the  only,  as  well  as  fufficient  ground  of 
our  belief,  vegetables,  nay  minerals* 
for  ought  we  know,  might  be  pof- 
feffed  of  fouls  full  of  differently  com¬ 
bined  ideas,  and  fubjedt  to  all  the  variety 
of  paffions ;  fince  without  this  power>  and 
machines  like  mufcles  which  it  might  fet 
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in  motion}  they  could  never  difcover 
themfelves  to  our  fenfes,  Every  man 
can  perceive  in  his  companion  the  ftrong 
emotions  which  agitate  his  foul ;  efpe- 
cially  where  the  natural  behaviour  is  not 
confined  by  the  rules  of  politenefs,  or 
rendered  perplexing  by  the  complicated 
influence  of  feveral  paffions.  Yet  he  fees 
only  the  effects  of  certain  changes  in  the 
mufcular  power;  Which  naturally  fhould 
lead  him  no  farther  than  their  immediate 
caufe.  But  it  feems,  the  connexion 
of  thefe  changes  with  certain  Hates  of  the 
mind  is  fo  conftailt  arid  neceffary,  that 
we  pafsy  from  the  figns  of  the  former 
diredly  to  the  latter. 

\ 

On  this  is  founded  the  fcieiice  of  phy- 
fiognomy,  whofe  firft  rudiments  may  be 
difcovered  in  the  unexperienced  infant* 
Nature  teaches  herfeif  thofe  relations* 
the  knowlege  of  which  is  neceffary  to  our 
exiftence ;  and  this,  among  the  others*  fo 
effential  to  a  focial  being,  who  in  his 

7  original 
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original  ftate  had  no  arbitrary  language. 
But  the  fcience  can  be  greatly  improved 
by  obfervation;  if  we  may  believe  what  is 
told  us  of  the  people,  who  have  employ¬ 
ed  theinfelves  particularly  in  this  fort  of 
inveftigation.  The  method  adopted  by 
one  of  the  moft  eminent  phyfiognomifts 
in  hiftory  deferves  our  attention.  It  is 
faid,  that  when  he  wifhed  to  difcover  any 
one’s  inclinations,  he  ufed  to  fafhion  eve¬ 
ry  gefture  of  his  body  into  a  perfect  re- 
femblance  with  him ;  and  then,  from  the 
change  produced  in  his  own  mind,  he 
collected  the  fituation  of  the  perfon’s 
whom  he  imitated!  Thus,  while  by  an 
effort  of  the  will  he  produced  a  certain 
condition  of  that  power,  which  is  the 
fource  of  mufcular  motion;  he  produced 
at  the  fame  time  the  particular  frame  of 
mind  connected  with  it.  And  may  we 
not,  in  this  way,  explain  the  conta¬ 
gion  of  paffions,  fo  remarkable  in  many 
fpecies  of  fenfible  creatures  ?  Every 
one  knows  how  apt  we  are  to  catch 

the 
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the  geftures  of  others  ;  and  has  feen  the 
gaping  of  a  frngle  perfon  fpread  itfelf 
through  a  whole  company.  The  propa¬ 
gation  of  convulfive  diforders,  among 
people  of  delicate  and  mobile  habits,  is  a 
noted  fad;  of  the  fame  kind.  And  they 
make  it  probable,  that  the  motions  which 
accompany  the  paffions  are  communi¬ 
cated  to  the  beholder;  and,  becoming 
certain  conditions  of  the  fource  of  muf- 
cular  adion,  produce,  as  in  the  former 
inftance,  the  hates  of  mind  with  which 
they  are  conneded. 

The  material  principle  of  motion, 
in  animals,  appears  to  be  the  fame 
with  that  of  feeling.  The  voluntary 
contradion  of  any  fnufcle  in  the  body  is 
rendered  impoffible,  by  dividing  the 
nerves  with  which  it  communicates;  and 
every  fenfation,  we  know,  may  be  pre¬ 
vented,  either  by  hindering  the  impref- 
fion  upon  our  nerves,  or  by  flopping 
the  communication  of  its  effed  through 

them 
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them  to  the  brain.  All  our  fenfations 
are,  without  doubt,  fo  many  different 
ftates  of  the  mind;  but  they  are  the  ne- 
ceffary  confequences  of  certain  determi¬ 
nate  changes  in  the  power  we  have  been 
Confidering. 

1 

i  .(  i  4 

And  the  faculty  of  retaining  ideas* 
of  comparing,  and  varioufly  combining 
them,  feems  to  bear  the  fame  relation  to 
the  conditions  of  the  common  origin  of 
the  nerves.  It  has  been  weakened,  al¬ 
tered,  or  entirely  deftroyed,  by  topical 
and  evident  affedions  of  this  organ* 
But,  when  the  memory,  the  imagination* 
and  the  judgement,  undergo  fuch  remarks 
able  changes  from  difeafes,  and  from 
material  caufes  operating  upon  the  bo¬ 
dy  ;  mu  ft  we  not  believe  that  thefe  quali¬ 
ties  of  mind,  like  the  others  we  have 
mentioned,  depend  upon  certain  ftates  of 
the  nervous  power,  and  vary  with  them? 
It  feems  probable,  therefore,  that  every 
modification  of  the  foul,  as  far  as  it  re** 
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lates  to  the  corporeal  world,-  or  can  be- 
come  the  object  of  a  phyfieian’s  atten¬ 
tion,  will  be  found  in  fome  condition  of 
that  energy  which  belongs  to  the  ner¬ 
vous  fibre  of  animals, 

TnEYpretend,  indeed, that  there  is  no 
poffibility  of  conceiving  either  the  begin* 
Bing,  or  the  continuance  of  motion  in  our 
machine,  except  from  the  action  of  an 
immaterial  principle.  Yet  it  is  certain 
that  the  animal  motions  would  never 
have  begun,  and  would  ceafe  immedi¬ 
ately,  unlefs  they  were  fupported  by  the 
influence  of  external  phyfical  caufes.  In 
the  impregnated  egg  is  any  activity  ever 
difcovered,  without  the  application  of 
heat  ?  The  foul  had  flept  for  ever,  and 
the  machine  continued  motionlefs,  but 
for  the  action  of  this  energy.  We  be¬ 
lieve,  with  the  greateft  reafon,  that  the 
brain  is  the  feat  of  the  intelligent  prin¬ 
ciple.  But  in  thofe  foetufes  which  are 
nouriihed,  and  arrive  at  their  full 
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growth,  without  any  brain,  what  fhall 
We  fuppofe  to  have  been  the  fource  of 
motion  and  adivity  ?  • 

W e  certainly  difcover  marks  of  intel¬ 
ligence  in  every  work  of  Nature ;  and  of 
thefe  the  animal  machine  appears  to  be 
the  moil  perfed  and  exquifite.  Their 
fupreme  Author  has  direded,  by  fixed 
laws,  to  the  wifeft  purpofes,  the  opera¬ 
tion  of  brute  and  infenfible  matter.  To 
negled  the  inveftigation  of  his  laws,  and 
refer  thefe  purpofes  to  fome  inferior  in¬ 
telligence,  refembles  the  fuperftition  of 
thofe  idolaters,  who  adore  in  the  fun  the 
fource  of  all  the  beneficent  changes  in 
Nature.  Such  notions  are  the  offspring 
of  ignorance ;  which  leads  us  to  derive 
from  a  Being  of  a  fuperior  kind,  what 
we  cannot  explain  from  the  view  of  any 
material  energy.  And  they  tend  to 
make  that  ignorance  perpetual,  by  fetting 
bounds  to  the  progrefs  of  the  mind  in 
.its  enquiry  after  phyfical  caufes, 

C  2 
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It  is  in  the  contemplation  of  Nature* 
ftrnggling  with  the  powers  which  have 
a  tendency  to  deftroy  life,  that  the  Ani- 
mifts  chiefly  triumph.  But  the  efforts 
of  the  ceconomy  to  re-eftablifh  its  order 
when  difturbed,  feem  to  depend  rather 
on  the  conflitution  of  the  machine,  than 
on  any  endeavours  of  the  intelligent  prin¬ 
ciple.  For  they  do  not  vary  with  the 
condition  of  the  intelligent  principle  in 
different  animals,  but  with  the  ftate  of 

V  ' 

the  machine.  And  we  certainly  obferve, 
that  the  •vires  medicatrices  naturae  are 
much  more  perfect  in  a  polypus  (whofe 
fhare  of  intelligence  we  may  believe  is 
not  very  confiderable)  than  they  are  in 
a  man.  Since,  while  they  cure  with 
feme  difficulty  a  final!  wound  in  the  lat¬ 
ter,  they  form,  from  each  of  the  divided 
pieces  of  the  other,  a  compleat  animal. 

It  was  eafily  perceived  that  every 
analogy  from  the  fenfible  world  mult  be 
infufficient  to  explain  the  phenomena  of 
4  life  5 
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Kfe:  and  fo  far  there  could  be  no  mil- 
take,  for  the  thing  refled  on  Ample  ob- 
fervation.  But  they  drew  too  haftily 
their  conclufion,  that  the  phenomena 
muft  certainly  depend  on  an  immaterial 
caufe.  For  as  yet  phyficians  had  given 
very  little  attention  to  that  peculiar  ener¬ 
gy,  which  refides  in  the  nerves  of  ani¬ 
mals  ;  and  though  a  material  agent  does 
not,  as  far  as  our  obfervation  goes,  re¬ 
ferable  any  other  in  nature.  Was  it 
then  furprifmg,  that  in  their  attempts 
to  explain  operations,  which,  however 
fubjeded  to  the  common  laws  of  mat¬ 
ter,  muft  flill  be  influenced  by  this  vital 
power,  they  were  fo  often  contradided 
by  experience  ?  They  refembled  the 
fpeculative  mechanic,  who,  having  con- 
ftruded  a  machine  with  a  view  only  to 
certain  principles,  is  difappointed  on  trial 
by  the  influence  of  fome  power  which  had 
$.ever  entered  into  his  calculation, 
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One  is  ready  to  imagine,  from  what 
we  know  of  digefiion,  that  this  procefs 
can  be  explained  by  the  fadts  which  re¬ 
late  to  mixture,  and  to  fermentation.  Yet 
an  excellent  anatomift  *,  who  has  en¬ 
quired,  by  experiment,  into  the  date  of 
this  function  in  living  animals,  declares 
that  it  is  not  analogous  to  any  chymical 
operation ;  and,  to  mark  its  peculiar  na¬ 
ture,  he  has  given  it  the  name  of  Ani- 
inalization.  But  digefiion  fee  ms  to  be,  in 
this  fenfe,a  chymical,  and  a  fermentative 
procefs ;  as  it  changes  the  qualities  of  cer¬ 
tain  animal  and  vegetable  fubftances,  in 
a  determinate  way,  reducing  them  con- 
ftantly  to  a  matter  of  the  fame  kind.  We 
cannot  explain  its  diftindt  and  fpecific  na¬ 
ture,  becaufe  we  are  not  acquainted  with 
all  the  powers  which  concur  in  the  ope¬ 
ration.  We  calculate  pretty  well  the  ef¬ 
fect  of  the  animal  heat,  the  air,  the  mo¬ 
tion;  and,  fmce  the  ingenious  experi¬ 
ments  of  Sir  John  Pringle,  of  the  faiiva 

*  Mr.  J.  Hunter. 

mixed 


INTRODUCTION.  lv 


mixed  with  our  food.  The  influence  of 
other  fluids,  which  may  be  prefent  in 
the  ftomach,  is  more  obfcure ;  and  we 
know  ftill  iefs  of  the  effeCi:  of  the  vital 
power.  We  perceive,  indeed,  that  nothing 
favours  digeftion  more  than  a  chearful 
ferenity  of  mind  ;  while  an  afflicting  piece 
of  news  at  once  difturbs  it,  and  feems  to 
change  the  ftate  of  fermentation  in  the 
contents  of  the  ftomach  :  and  we  know 
that  paffions  of  the  mind  can  only  affeCt 
this  function  through  the  nervous  influ¬ 
ence.  The  abovementioned  ingenious 
obferver  difcovered,  that  the  procefs  of 
animalization  was  more  perfect,  and 
fooner  compleated,  in  a  vigorous  animal 
than  in  one  that  was  weakened  ;  in  a 
hungry  animal,  than  in  one  wThich  Chew¬ 
ed  no  appetite.  But  vigour  and  hunger 
can  only  be  referred  to  certain  ftates  of 
that  power,  which  is  the  fource  of  mo¬ 
tion,  and  of  fenfation.  It  has  therefore 
naturally,  we  may  fuppofe,  a  confider- 
able  fhare  in  this  operation.  And,  as 
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we  cannot  pretend  to  imitate  its  adion 
out  of  the  body,  we  mull  not  expert  to 
find  a  perfect  analogy  with  digeftion  in 
any  artificial  procefs. 

But  if  thofe  animal  operations,  which 
difcover  the  greateft  affinity  with  what 
is  obferved  in  the  other  parts  of  Nature, 
are  ftill  very  different,  and  feem  to  owe 
their  diftindnefs  to  the  nervous  influence ; 
is  it  not  furprifing,  that  the  confideratiori 
of  this  power  fhould  have  been  fo  long 
neglected  by  fyftematics  ?  The  fimpleft 
obfervation  muft  have  informed  them? 
that  fenfation,  and  fpontaneous  motion, 
diflinguiffi  animals  from  every  other 
kind  of  being.  Was  it  not,  therefore, 
reafoxiable  to  believe,  that  in  explaining 
the  animal  operations,  the  fads  which 
relate  to  fenfation  and  motion  muff  he 
of  principal  importance  ?  But  they  were 
lefs  occupied  with  examining  and  com¬ 
paring  the  animal  phenomena,  than  with 
attempts  to,  illuftrate  them  by  known  and 

obvious 
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obvious  fails.  Mechanics,  and  chymi- 
ftry,  fupplied  a  large  field  for  analogies. 
Some  of  their  principles  were  afcertained; 
and  to  men  poflefled  with  the  idea  of  the 
efficacy  of  thefe  powers,  and  of  thefe 
alone,  their  application  in  the  theory  of 
the  animal  fun&ions  appeared  to  be  eafy, 
and  natural.  For  the  fame  reafon, 
that  the  firft  theory  of  chemiftry  was 
taken  from  the  mechanical  properties  of 
bodies,  the  firft  theories  in  phyfic  fprung 
from  our  knowledge  of  the  other  parts 
of  Nature  ;  and  were  either  mechanical, 
orchymical,  But  the  laws  of  the  ner¬ 
vous  power  could  only  be  determined  by 

attending  clofely  to  the  phenomena  of 

, 

life,  and  to  that  relation  between  them 
which  might  allow  their  being  aflbciated 
under  general  heads.  The  labours  of 
the  illuftrious  Haller  were  the  bafis  of 
this  work;  which  has  fincebeen  enriched 
by  other  obfervers.  And  in  the  hands 
pf  a  profeflbr*  eminent  for  his  genius, 

*  Dr,  Cullen  of  Edinburgh. 
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and  his  extenfive  knowledge  of  the 
animal  ceeonomy,  it  has  grown  into  a 
fyftem  :  whofe  principles  are  as  true  as 
any  in  chymiftry  or  mechanics,  being 
founded,  like  them,  on  the  fure  ground 
of  obfervation ;  and  are  of  far  more  ex¬ 
tenfive  application  in  the  theory  of 

phyfie. 

We  have  feen  the  connection  of  me-* 
dicine  with  the  other  fciences,  and  how 
naturally  its  improvement  follows  their 
progrefs.  We  acknowledge  ourfelves 
indebted  to  philofophy,  for  many  rational 
views  of  the  ccconomy,  as  well  as  for  all 
our  knowledge  of  external  agents,  the 
means  of  life,  and  fruitful  fource  of  dif- 

eafes.  Theory  was  nurfed  by  it,  and 
grew  up  under  its  wings.  Mankind 
feem  to  have  an  inftin&ive  notion  of  the 
relation  fubfifting  between  every  part 
of  Nature  ;  fo  that  the  view  of  one  of 
her  operations  always  fuggefis  fome 
opinion  concerning  another.  This  move- 
7  *  meat 
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ment  of  the  foul  will  often  precipitate  us 
into  error;  but  it  is  conftant  and  ne- 
ceffary. 

What  can  we  reafon,  but  from  what  we  know  ? 

When  it  was  believed,  that  fire  and 
water  were  Nature’s  principal  agents,  and 
concerned  in  her  various  productions,  it 
was  eafily  imagined  that  they  exerted  an 
equal  influence  in  the  animal  oeconomy. 
And  on  this  ground  was  adopted  the 
notion  of  hot,  cold,  moift,  and  dry  tem¬ 
peraments,  and  of  their  feveral  combina¬ 
tions.  But,  like  every  other  hypothe- 
fis,  it  muft  be  fupported  by  an  appear¬ 
ance  of  observation.  The  phenomena 
which  occurred  to  the  mo  ft  fuperficial 
view;  as  the  evacuation  of  different 
fluids  in  different  ftates  of  the  conftitu- 
tion  ;  and  the  various  appearance  of  the 
countenance,  that  feemed  to  indicate  a 
variety  in  the  proportion  of  the  animal 
fluids ;  fnpplied  this  bafis.  And  thus  the 

terms* 
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terms,  Sanguine,  Phlegmatic,  Choleric, 
and  Melancholic,  which  carried  a  more 
particular  reference  to  the  conditions  of 
the  occonomy,  were  affociated  with  the 
former.  The  terms  of  the  ancients 
have  defcended  to  us,  fo  fan£tified  by 
long  ufage  that  we  continue  to  employ 
them ;  though,  in  general,  they  convey 
certain  collections  of  ideas  very  different; 
from  thofe  to  which  they  were  originally 
annexed^ 

When  chymiftry  began  to  make  fome 
progrefs,  and  had  not  yet  acquired  juft 
principles  of  its  own,  its  adepts  believed* 
through  ignorance  and  enthufiafm,  that 
they  could  difcover  in  it  the  prin¬ 
ciples  of  every  other  fcience.  And  as 
thefe  rude  philofophers,  from  the  relation 
of  chymiftry  to  the  Materia  Medica,  were 
particularly  connected  with  medicine; 
they  prefently  introduced  into  its  theories 
the  mod  ftriking  phenomena  of  their  art. 
Every  appearance  in  the  oeconomy  was 
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traced  to  fom  e  ebullition,  or  efFervefcence; 
fome  effect  of  an  acid,  an  alkali,  nitre,  or 
fulphur. 

Mechanical  notions  arelo  extreme¬ 
ly  obvious,  their  obje&s  fo  familiar  to 
the  fenfes,  and  concerned  in  our  ufual 
occupations,  that  we  naturally  recur  to 
them  firftfor  the  explanation  of  any  phe¬ 
nomenon.  They  very  foon,  therefore, 
obtained  a  place  in  medical  theories  ;  but 
they  made  no  extraordinary  figure  there, 
until  the  laws  of  motion  in  folids  and 
fluids  were  better  afcertained,  and  the 
road  of  the  circulation  difcovered.  Then 
indeed  this  fyftem,  with  a  band  of  ma¬ 
thematicians  proceeding  in  all  the  form 
of  demonftration,  grew  exceedingly  for¬ 
midable. 

Our  attention  to  electricity  particu** 
larly,  and  its  confiderable  improvement 
in  the  prefent  age,  have  they  not  contri¬ 
buted  towards  turning  our  thoughts  to 

the 
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the  nervous  fyftem  ?  For  though  it  is  by 
no  means  demonftrated,  that  the  nervous 
power  is  the  fame  with  that  which  occa- 
lions  the  phenomena  of  electricity ;  and 
the  laws  of  this  power  are  as  indepen¬ 
dent  on  any  fuch  hypothecs,  as  the  laws 
of  gravitation  are  upon  the’ hypothecs  of 
an  etherial  fluid ;  yet  the  contemplation 
of  fuch  aCtive  and  fubtile  energies  has 
enlarged  our  views,  and  drawn  the  atten¬ 
tion  from  thofe  principles  of  mechanics 
and  chymiftry,  to  which  it  was  before 
too  flavifhly  attached. 

Thus  medical  fyflems  put  on  differ 
rent  appearances,  according  to  the  diffe¬ 
rent  lights  which  they  receive  from  phi- 
lofophy.  But  thefe  reflected  rays,  too 
weak  of  themfelves  to  difpel  the  dark- 
tiefs,  could  only  produce  indiftinCt,  and 
frequently  monftrous  images.  It  was 
not  till  the  fun  arofe  in  our  own 
hemifphere,  and  that  fpirit  of  obfer- 
vation*  which  has  difdnguifhed  the 
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latter  ages  of  Europe,  began  to  exercife 
itfelf  on  the  animal  machine,  that  we 
acquired  clear  and  accurate  notions. 
The  ignorant  fimplicity  of  the  ancients? 
the  mad  whimfies  of  the  chymifts,  and 
the  more  folemn  fooleries  of  the  mathe¬ 
maticians,  difappeared  by  degrees  ;  and 
were  forced  to  quit,  though  reluftantly? 
their  hold  on  the  minds  of  men.  We 
learned  to  fix  the  bounds  of  thofe  ana-* 
logies,  which  we  drew  from  the  other 
parts  of  Nature ;  nor  was  our  progrefs 
flopped  when  the  light  of  analogy  failed, 
and  there  Teemed  to  be  an  end  of  all 
connexion  of  the  animal  fyftem  with  the 
reft  of  the  world.  Obfervation  ftill  con-* 
dudted  us,  in  our  attempts  to  collect  the 
laws  of  the  ceconomy  from  a  full  in¬ 
duction  of  faffs. 

This  fort  of  knowledge  is  fo  valuable  * 
that  every  endeavour  to  extend  it  is  meri¬ 
torious.  It  will  fhew  a  laudable  inclina¬ 
tion,  and  fome  degree  of  judgement  in  the 

choice 
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choice  of  our  road,  though  the  ftate  of 
our  abilities,  or  opportunities,  may  deny 
us  the  praife  of  a  confide  table  progrefs. 
And  even  when  we  fail  of  producing  a 
clear  convidoin,  it  is  rare  that,  in  the 
colifion  of  fads,  no  fparks  are  ftruck 
out  to  fiiow  a  future  adventurer  his 
way*  . 
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HUMAN  BILE. 

V 

^T^HE  Bile  is  fo  diftinguiftied  a* 
A  tnong  the  animal  fluids  by  its 
aCtive  qualities  with  regard  to  the  fenfes, 
and  by  the  peculiar  apparatus  for  its 
fecretion,  that  it  feems  to  have  attract¬ 
ed,  in  all  ages,  the  attention  of  Phyfi- 
cians.  The  Ancients  (we  mu  ft  acknow¬ 
ledge  it  in  fpite  of  our  reverence  for  them) 
faw  only  a  very  fmall  part  of  that  chain 
of  caufes  and  effe&s  which  operate  in  the 
oeconomy.  Was  it  furprifmg  then  that, 
in  their  attempts  to  explain  from  this 
narrow  view  the  whole  feries  of  pheno¬ 
mena,  they  fhould  afcribe  too  large  an 

B  influence 
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influence  to  the  powers  which  prefented 
themfelves  the  moft  okvioufly  to  their 
fenfes  ?  Thefe  were  the  animal  fluids ;  and 
more  efpecially  the  Bile,  whofe  properties 
convey  an  idea  of  greater  energy,  and 
whdfe  frequent  appearance  in  the  difeafes 
of  their  climate  led  them  to  fufpect  every 
where  its  aftion.  The  chemifts  received 
and  cheriihed  this  notion  of  the  import¬ 
ance  of  the  fluids,  becaufe  their  art  fug- 
gelled  various  degeneracies  to  which  they 
were  expofed,  each  the  fource  of  fome  ac¬ 
tive  fubftance,  capable  of  difordering  the 
whole  machine.  But  particular  Phyfici- 
ans  have  gone  farther  than  feemed  to  be 
permitted  even  by  the  prejudice  of  fyftem. 
Oreulichius  attempted  to  prove,  by  a  va¬ 
riety  of  mifapplied  faffs,  that  the  Bile  in 
its  natural  (late  is  the  proper  ftimulus  to 
every  function,  and  the  chief  minifler  of 
the  great  Archseus,  and  that  its  degene¬ 
racy  is  the  fource  of  almoft  every  difeafe. 
And,  even  in  our  own  time  of  founder 
philofophy,  and  more  enlarged  views  of 
the  ceconomy,  the  remarkable  changes 
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obferved  in  this  fecretion,  and  their  con¬ 
nexion  with  certain  diforders,  have  per- 
fuaded  fome  eminent  authors  that  it  has 
a  confiderable  importance  in  the  animal 
fyftem. 

If  we  were  better  acquainted  with  the 
nature  of  the  Bile  we  might  fpeak  with 
a  greater  precifion  of  its  effeXs.  Boer- 
haave,  who  has  given  the  tone  to  medi¬ 
cal  reafoning  in  the  prefent  age,  took  it 
into  his  head  to  call  this  fluid  a  foap ;  a 
term  he  feems  to  have  been  fond  of, 
and  to  have  applied  on  other  occafions 
without  a  chemical  accuracy.  The  no¬ 
tion  does  not  appear  to  have  been  fug- 
gefted  originally  by  any  enquiry  into  the 
compofition  of  the  Bile,  but  merely  by 
the  ufe  which  artifts  made  of  it  in  remov¬ 
ing  the  ftains  of  clothes,  or  mixing  oils 
with  water  for  the  purpofes  of  painting 
and  varnifhing;  and  perhaps  alfo  by  its 
ancient  application  in  medicine  as  a  de¬ 
tergent.  It  was  convenient  to  the  theorift, 
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as  it  afforded  a  ready  view  of  the  chief 
intention  of  nature  in  preparing  this 
fluid ;  that  it  might  ferve  as  a  medium 
for  uniting  the  oily  and  watery  liquors  in 
the  firft  paffages. 


But  if  this  was  the  origin  of  the  opi¬ 
nion,  it  fhould  have  been  remembered 
*  that  there  are  other  fubftances  which 
have  no  relation  to  foap,  and  yet  are  ca¬ 
pable  of  rendering  oils  mifcible  with  wa¬ 
ter.  Such  are  the  vegetable  mucilages, 
and  the  gelatinous  animal  fluids ;  to  which 
an  obvious  quality  of  the  Bile,  its  vifci- 
dity,  might  have  led  them  to  fuppofe  it 
related.  Yet  fo  great  a  weight  did  the 
authority  of  Boerhaave  give  to  this  fan¬ 
cy,  that  it  has  been  implicitly  received 
by  the  moft  eminent  phyfiologifts  and 
pathologifts  of  Europe,  by  Haller  and  by 
Gaubius.  Nay,  the  famflion  of  experi¬ 
ment  is  pretended  to  be  given  to  it,  in  a 
paper  of  the  Academy  of  Sciences,  by 
Monf.  Cadet;  from  which  we  chiefly 
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learn  how  fmall  a  degree  of  proof  is  fup- 
pofed  neceflary  to  confirm  a  belief,  al¬ 
ready  eftablifhed  in  prejudice.  The  au¬ 
thor  having  been  able,  by  the  force  of 
fire,  to  obtain  from  the  Bile  fome  oil, 
and  fome  fixed  alkali,  immediately  con¬ 
cludes  that  it  muft  be  a  foap.  With  equal 
reafon  may  the  milk  be  called  a  foap, 
from  which  we  get  a  much  greater  quan¬ 
tity  of  oil,  and  alfo  fome  fixed  alkali, 
according  to  the  experiments  of  Mr. 
Beaume. 

The  Thefis  of  Dr.  Ramfay  prefented 
us  with  a  different  view  of  this  fluid ; 
but  his  limited  time  prevented  the  inge¬ 
nious  author  from  completing  his  en¬ 
quiry.  Indeed,  at  any  rate,  as  his  expe¬ 
riments  relate  only  to  the  Bile  of  an  ani¬ 
mal  that  fubfifts  entirely  on  vegetables, 
a  farther  refearch  was  abfolutely  necef¬ 
fary.  It  feems  to  have  been  demonftrat- 
ed  by  Reaumur,  that  other  fluids  em¬ 
ployed  in  digeftion  differ  confiderably  in 
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the  animals,  which  naturally  make  ufe 
of  different  kinds  of  food.  Was  it  abfa- 
lutely  certain  that  the  Bile  was  fufcep- 
tible  of  no  fuch  variety  ?  Other  experi¬ 
ments  have  been  made  by  foreign  au¬ 
thors,  of  which  I  have  not  been  able  to 
procure  a  fight.  But  if  we  may  judge 
from  the  Synopfis  which  Dr.  Blaller  has 
given  of  thofe  he  was  acquainted  with, 
they  have  a  good  deal  of  confufion  and 
uncertainty,  and  give  no  fatisfactory  view 
of  the  nature  of  this  fluid.  It  is  faid  to  be 
faponaceous,  to  be  refmous;  and  amongft 
the  moil  modern  authors  there  are  fome 
who  pretend  to  derive  its  adtive  properties 
from  a  portion  of  iron,  which  experiment, 
it  feems,  has  detected  in  it  And  thus, 
while  the  queftion  of  the  nature  of  the 
Bile  is  continually  recurring  to  phyfiolo- 
gifts  and  pathologifts,  ■  their  anfwers  are 
extremely  different;  and  who  fhall  decide 
among  them  ?  If  our  opinion  is  to  be 
determined  by  authority,  we  fhall  ftill  be 
at  a  lofs,  for  very  oppoiite  notions  are 
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fupported  by  names  equally  refpedable. 
Happening  laft  winter  to  employ  myfelf 
in  difledtion  at  an  hofpital  in  Paris,  I 
found  an  opportunity  of  indulging  my 
curiofity,  and  attempting  to  remove  my 
doubts.  The  events  of  my  firft  experi¬ 
ments  were  communicated  to  fome  medi¬ 
cal  friends,  who  admitted  them  with  much 
doubt  and  hefitation,  they  were  fa  differ¬ 
ent  from  the  received  idea.  If  this  is 
the  cafe,  I  faid,  their  novelty  mull  give 
them  fome  value:  I  will  repeat  them, 
and  tell  them  to  the  world.  fhey  may 
ferve  at  lead;  to  rouze  the  attention ;  and 
then,  in  fuch  cities  as  London  and  Paris, 
where  there  are  fo  many  able  obfervers, 
and  fuch  convenient  opportunities  of  pur- 
filing  this  enquiry,  it  cannot  fail  of 
being  quickly  pufhed  to  the  length  of 
giving  a  clear  and  accurate  knowledge. 

The  Reader  will  not  expecl,  I  hope, 
what  is  commonly  called  an  analyfis  of  the 
Bile.  The  power  of  fire  has  already  been 
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employed  on  this  fubjeft,  by  more  expe«* 
rienced  hands,  in  the  midft  of  the  conve- 
niencies  of  a  laboratory.  The  Hate  of  a 
Voyageur,  unfurnifhed  with  any  thing 
like  a  chemical  apparatus,  and  fufficient-. 
ly  occupied  with  other  matters,  would 
have  been  rather  unfavourable  to  fuch  an 
operation.  I  have  only  attempted  to 
throw  fome  light  on  the  nature  of  the 
Bile,  by  mixing  it  with  other  bodies,  and 
marking  the  phenomena;  which,  though 
a  lefs  artificial,  is  frequently  a  more  ufe^ 
ful  method  of  inveftigation. 

The  Human  Cyftic  Bile,  the  fubjecb 
of  the  following  Experiments,  is  a  brown 
vifcid  liquor,  with  a  fweetiih  bitter  tafte. 
But  thefe  qualities  are  liable  to  fome  va¬ 
riety,  as  appears  from  the  accounts  of 
diffedtions.  In  the  early  foetus,  the  Bile 
is  naturally  without  colour,  and  without 
bitternefs ;  and,  in  certain  difeafes,  it  has 
been  found  in  the  fame  ftate.  It  has 
fometimes  appeared  of  a  yellow,  of  a  faf- 
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/ 


the  HUMAN  BILE. 


9 


fron,  of  a  bloody,  and  of  a  black  colour. 

I  have  feen  it  perfectly  black,  and  with 
fuch  a  confiftency  at  the  fame  time,  as 
to  refemble  common  pitch.  When  it  is  firft 
taken  out  of  the  bladder,  it  has  a  faintifli 
difagreeable  fmell ;  but,  after  being  kept 
fome  time,  it  acquires  a  brifker,  faccha-^ 
rine,  not  unpleafant  odor,  fomewhat  like 
that  of  fermenting  beer.  A  gentleman 
faid  that  he  had  been  ftruck  with  the  fame 
fmell  from  milk  in  a  certain  ftage  of  fer¬ 
mentation;  and  I  remember  to  have  ob- 
ferved  an  odor  in  rennet-whey  that  re- 
fembled  it  very  nearly.  I  do  not  find 
that  this  change  has  been  taken  notice 
of,  yet  it  confiantly  happened  in  all  the 
Bile  which  was  not  putrid  before  I  got 
it,  and  was  preferved  in  a  clean  and  clofe 
veflel.  After  a  longer  or  fhorter  period, 
which  in  fome  cafes  has  been  twelve 
days,  the  approach  of  putrefaction  is  dis¬ 
covered  by  the  exchange  of  this  fmelh 
for  one  refembling  that  of  rotten  eggs. 

The 
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so 

The  fetor  increafes  until  it  becomes  very 
intolerable. 

The  Bile  mixes  uniformly  with  wa¬ 
ter,  whether  cold  or  boiling,  as  well  as 
with  milk.  But  I  could  not,  by  means 
of  agitation  in  a  phial,  unite  it  in  any  de¬ 
gree  with  oil;  for  however  thefe  fluids 
might  be  confufed  together  during  the 
motion,  they  conftantly  feparated  on 
Handing,  and  there  was  as  perfect  a  divi- 
fion  between  them,  as  there  would  have 
been  between  oil  and  water. 

The  mineral  acids  have  frequently 
been  joined  wdth  the  Bile;  but  the  phe¬ 
nomena  of  thefe  mixtures  have  not  been 
fo  much  attended  to  as  they  feem  to  de¬ 
fer  ve.  In  the  common  authors  many  of 
them  are  not  mentioned,  and  others  are 
falfely  defcribed.  Baglivi,  whofe  experi¬ 
ments  were  likewife  made  upon  Human 
Bile,  feems  to  be  the  fulleft  and  moft  ac¬ 
curate  in  his  hiflory,  as  far  as  it  extends. 
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EXPERIMENT  I. 

Strong  fpirit  of  vitriol  being  poured 
upon  fome  Bile  in  a  phial,  produced  an  in- 
ftantaneous  coagulation  of  it.  The  coa- 
gulum,  fwimming  in  a  clear  liquor,  was 
then  of  a  pale  colour  ;  but  prefently  it  be¬ 
came  green,  as  well  as  the  liquor  about 
it ;  and  on  fhaking  the  veiTel  the  coagu- 
lum  difappeared,  and  there  was  formed  a 
turbid  green  folution.  Some  water  be¬ 
ing  poured  to  this,  and  the  veflel  left  at 
reft,  there  fell  to  the  bottom  a  plentiful 
green  fediment,  the  liquor  above  remain¬ 
ing  clear,  and  of  a  beautiful  green  colour. 
Thefe  phenomena  were  the  fame  in  every 
repetition  of  the  Experiment,  except  that 
the  produdlion  of  the  green  colour  and 

turbid  folution  was  fometimes  inftan- 

•  *  *  >  - 

taneous,  without  any  previous  coagula¬ 
tion  A 

E  X  P  E- 

*  I  met  once  with  feme  Cyftic  Rile  which  dif¬ 
fered  from  the  ordinary  appearances  of  that  fluid. 

It 
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EXPERIMENT  II. 

Strong  fpirit  of  fait,  being  applied  in 
the  fame  manner,  did  not,  that  I  perceiv¬ 
ed,  coagulate  the  Rile,  but  gave  at  once 
the  turbid  green  folution,  and  the  other 
phenomena,  as  in  the  above  Experiment. 

It  had  exa£Hy  the  colour,  and  foon  after  its  being 
put  into  a  veflei  acquired  the  fweet  fmell  of  melaf- 
fes,  or  common  treacle.  The  vitriolic  and  muriatic 
acids  diflolved  it ;  yet  the  folution  was  not  green, 
but  brown,  and  turbid.  There  was  heat  produced 
during  both  folutions,  efpecially  during  that  with 
the  vitriolic  acid.  On  pouring  this,  while  fre(h, 
out  of  one  glafs  into  another,  and  putting  fome  hot 
water  into  the  firft  glafs,  in  order  to  wafh  it,  I  per¬ 
ceived  that  the  water  immediately  got  a  fine  green 
colour.  The  coagula  of  this  Bile  formed  by  the 
weak  acids  was  not  of  a  greenifh  yellow,  but  of  a 
dufky  brown  colour,  approaching  to  black.  And 
the  tinfture  it  gave  to  fp.  vini  was  not  a  yel¬ 
low,  but  a  reddifh  brown,  yet  quite  clear  and  tran- 
fparent*  See  Exp® 
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EXPERIMENT  III. 

Strong  fpirit  of  nitre  being  poured 
on  fome  Bile,  gave  the  appearance  of  a 
thin  cake  fufpended  in  a  fluid.  On  the 
furface  of  the  cake  was  fpread  a  green 
circle,  with  a  quantity  of  bubbles ;  which 
Baglivi,  who  made  the  fame  experiment, 
defcribes  in  thefe  words,  Statim  bull <e  vi- 
ridifcentes ,  cum  tela  veluti  exuded  na- 
tante .  This  coloured  film  difappeared 
in  a  little  time,  and  there  remained  a  tur¬ 
bid  brown  folution.  I  obi er veil  that  agi¬ 
tation  haftened  the  efcape  of  the  green 
circle,  and  increafed  the  appearance  of 
bubbles  on  the  furface. 

The  turbid  brown  folution,  being  fet 
by  in  an  open  vefiel,  was  found  conftant- 
ly  covered  with  a  froth,  though  it  was 
left  perfectly  quiet.  The  brown  colour 
difappeared  by  degrees,  and  there  remain¬ 
ed  a  turbid  whey-coloured  liquor,  with 

a  quan- 
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a  quantity  of  whitiih  fediment.  No  heat 
was  applied  in  this  Experiment. 

[EXPERIMENT  IV. 

Having  put  a  little  Bile  into  fome  ni¬ 
trous  acid,  which  was  pretty  ftrong,  with¬ 
out  being  fuming,  I  corked  the  phial, 
and  expofed  it  to  heat.  The  veflel  was 
prefently  filled  with  a  flame-coloured 
elaftic  vapour,  which  drove  out  the  cork 
with  great  impetuofity.  At  the  fame 
time  the  frothy  bubbles,  which  covered 
the  furface  of  the  liquor,  difappeared, 
and  it  became  more  clear  and  tranfparent. 
I  flopped  the  phial  more  clofely,  and  fet 
it  again  in  the  heat,  where  I  allowed  it  to 
continue  for  fome  time  filled  with  the 
flame-coloured  vapor.  I  then  removed 
it  from  the  fire,  and  I  obferved,  that  as 
thefe  fumes  difappeared,  being  condenfed 
by  the  cold,  and  falling  back  on  the  li¬ 
quor,  this  gradually  acquired  a  deep- 
green  colour. 


EX  PE- 


the  HUMAN  BILE.  15 

EXPERIMENT  V. 

I  exposed  a  mixture,  the  fame  as  in 
Experiment  IV.  to  the  heat,  in  a  phial 
that  was  not  corked.  When  firft  fet  down, 
its  furface  was  covered  with  bubbles,  but 
as  the  red  vapour  afcended,  and  filled  the 
neck  of  the  phial,  thefe  difappeared,  and 
the  mixture  grew  paler  and  clearer.  I 
afterwards  removed  the  mixture  into  the 
cold,  where  the  flame-coloured  fumes 
foon  vanifhed,  but  the  mixture  never  ac¬ 
quired  a  green  colour.  It  continued 
clear  and  tranfparent,  and  of  a  permanent 
yellow  colour,  though  left  open  and  ex- 
pofed  to  the  air.  There  was  no  froth  ob~ 
ferved  on  the  furface  of  this  folution,  as 
in  Exp.  III.  nor  was  there  the  fame  de- 
pofition  to  the  bottom  of  the  veffeh 


\ 


/ 


EX  PE- 


i6  EXPERIMENTS  on 


EXPERIMENT  VI. 

I  then  took  the  mixture  which  had 
acquired  the  green  colour,  as  has  been 
related  in  Exp.  IV.  and  expofed  it  again 
to  the  heat.  The  veflel  was  foon  filled 
again  with  the  flame-coloured  vapor* 
which  at  length  drove  out  the  cork.  I  left 
it  open,  and  prefently  removed  it  into  the 
cold.  The  fumes  difappeared,  and  I 
found  that  the  folution  had  loft  its  green 
colour,  and  acquired  that  of  Exp.  V* 
This  folution  continued  clear  and  tran- 
fparent;  its  yellow  colour  was  perma¬ 
nent  in  the  open  air  ;  and  there  was  ito 
appearance  of  froth  upon  it’s  furface. 

EXPERIMENT  VII. 

On  the  turbid  green  folutions  of  the 
Bile  formed  by  the  vitriolic,  and  the  mu¬ 
riatic  acids,  I  poured  fome  ftrong  fpirit  of 

nitre. 
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nitre.  It  immediately  deftroyed  their 

green  colour,  and  produced  the  brown 
folution  which  it  forms  itfelf  with  the 
Bile  (Exp,  III.),  and  this  being  fet  by  in 
an  open  veffel,  was  affected  in  the  fame 
manner  as  in  the  Experiment  referred 
to.  Pouring  fqme  nitrous  acid  on  the 
clear  green  liquor  of  the  fame  folutions, 
(Exp.  I,  II.),  I  obferved  that  their  green 
colour  difappeared  firlf  in  a  circle  at  the 
bottom  of  the  glafs  ;  but,  when  I  fhook 
*  the  velfel,  this  change  took  place  at  once 
in  the  whole  liquor. 

EXPERIMENT  VIII. 

The  clear  green  liquor  of  the  folu-* 
tions  I,  II.  being  evaporated  to  about 
half  their  quantity,  refembled  very  much 
the  turbid  folutions  of  the  fame  Experi¬ 
ments.  Evaporated  to  drynefs,  they 
yielded  a  black  pafte,  which  received 
and  retained  impreffions,  and  was  con- 

G  fiderably 
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fiderably  acid.  Affix fi on  of  water  re¬ 
moved  the  acidity,  and  left  the  black 
matter,  toughifh  between  the  teeth,  per¬ 
fectly  infipid,  and  equally  infoluble  in 
fpirit  of  wine  and  in  water. 

The  turbid  folutions yielded  the  fame 
matter  in  greater  quantity* 

The  refiduum  from  the  nitrous  folu- 

i .  , 

lion  was  of  a  pale  yellow  colour,  and  re- 
fembled  the  coat  which  whites  of  eggs 
leave  on  a  v.effel  in  which  they  have  been 
expofed  to  heat. 

One  of  the  mod  curious  circumftan- 
ces  attending  the  mixture  of  the  mineral 
acids  with  the  Bile,  is  the  production  of 
the  fine  green  colour.  It  is  alfo  a  lead- 
ing  phenomenon,  and  marks  the  com¬ 
mencement  of  a  vigorous  aCtion  of  the 
fait  upon  the  fluid.  For  the  Reader  has 
feen  (Exp.  L)  that  the  vitriolic  acid,  on 
its  firft  addition  to  the  Bile,  firnply  coa¬ 
gulated 
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gulated  it;  and  that  the  appearance  of 
the  green  colour  was  the  fir  ft  fign  of  any 
change  tending  to  the  folution  of  that 
fluid.  And  he  will  fee  prefently,  that 
the  mineral  acids  confiderably  diluted 
merely  coagulate  the  Bile;  and,  being 
incapable  of  any  farther  adion  upon 
it,  do  not  produce  the  green  colour. 
We  cannot  therefore  have  any  theory  of 
the  addon  of  the  ftrong  mineral  acids  up¬ 
on  the  Bile,  without  enquiring  into  the 
origin  of  this  colour. 

i 

Every  one  knows,  that  the  feveral 
concretions  of  the  Bile  are  inflammable, 
and  more  remarkably  fo  than  other  bo¬ 
dies  which  feem  to  contain  an  equal  por- 

to 

tion  of  oil*  We  fhould  exped  there¬ 
fore  to  find,  in  this  fluid,  the  principle 
on  which  inflammation  depends ;  and 
which*  in  all  its  various  combinations, 
wThether  it  makes  a  part  of  oil,  of  ful- 
phur,  or  of  any  other  body,  is  known  to 
the  chymifts  by  the  name  of  Phlogifton. 

C  2  And 
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And  as  the  concentrated  mineral  acids, 
efpecially  the  nitrous,  have  a  Ixronger 
attraction  for  this  matter  than  for  any 
other,  we  fnall  not  be  furprifed  to  fee 
them  unite  with  it,  on  their  application 
to  the  Rile,  and  produce  thole  pheno¬ 
mena  which  accompany  their  aCtion  on 
the  phlogiflon  in  other  cafes. 

/  „ 

The  remarkable refemblance  between 
the  folu t ions  of  the  Bile  and  thofe  of  iron 
in  the  fame  acids  has  been  ufed  as  an 
argument  for  the  colour  of  the  Bile,  and 
the  changes  It  flitters  from  the  acids,  be¬ 
ing  an  effed;  of  its  iron.  But  the  green 
colour  of  thofe  metallic  folutions  evident¬ 
ly  depends  upon  the  phlogiilon  of  the 
Iron  uniting  with  the  acids  ;  for  the  ni¬ 
trous  folution,  when  frefh  made,  and 
charged  with  this  principle,  is  of  a  fine 
green  colour ;  but  as  that  very  volatile 
matter,  which  arifes  from  the  combina¬ 
tion  of  phlogiilon  with  the  nitrous  acid, 
efcapesf  this  folution  changes  its  colour 

to 
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to  a  ruflet-brown.  And  the  muriatic  fo- 
lution  is  at  firft  green,  but  afterwards 
becomes  brown  by  keeping;  and  that 
this  change  depends  upon  the  gradual 
lofs  of  the  phlogifton,  appears  from  the 
following  obfervations  *.  If  the  metal 
be  deprived  of  its  phlogifton,  or  reduced 
to  a  calx,  before  it  is  put  into  the  acid, 
the  folution  is  of  a  brown  colour  from 
the  beginning  :  and  if  you  add  frefh  bits 
of  metal  to  the  folution,  which  at  firft 
was  green,  and  is  become  brown  by 
keeping,  you  reftore  its  green  colour  ; 
which  certainly  depends  on  your  refto- 
ring  the  proper  quantity  of  phlogifton. 

But  it  would  feem,  from  our  Experi¬ 
ments,  that  the  green  colour  of  the  folu- 
tions  of  the  Bile  is  to  be  explained  in 
the  fame  way.  For  we  find  (Exp.  IV.) 
that  there  is  in  the  Bile  a  confiderable 
quantity  of  the  principle  of  inflammabi¬ 
lity,  which  difcovers  itfelf  by  convert- 

*  Dr.  Black’s  Le£tures  on  Chemiflry. 

C  3  ing 
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ing  the  nitrous  acid  into  the  Same-co¬ 
loured  elaftic  vapour.  And  from  attend¬ 
ing  to  the  phenomena  of  the  IVth,  Vth, 
and  Vlth  Experiments,  it  will  appear 
evidently,  that  the  green  colour  in  the 
nitrous  Solution  depends  on  the  union  of 
the  phlogifton  of  the  Bile  with  the  acid. 
For,  when  the  flame-coloured  vapour  is 
confined,  and  obliged  to  mix  itfelf  with 
the  Solution,  the  green  colour  is  produ¬ 
ced;  which  does  not  appear  when  it  is 
allowed  to  fly  off* :  and  when  the  green 
colour  has  been  produced  in  this  way,  it  is 
made  to  vanish  again,  by  expelling  from 
the  Solution  the  flame-coloured  vapour. 

Having  premifed  this  view,  the  phe¬ 
nomena  of  the  preceding  Experiments 
become  clear  and  intelligible.  As  loon 
as  the  concentrated  mineral  acids  touch 
the  Bile,  they  are  carried  by  that  force 
of  attraction,  which  is  fo  remarkable  be¬ 
tween  them  and  the  principle  of  inflam- 
inability,  to  adl  upon,  and  diflblve  it. 

And 
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And,  during  this  operation,  the  bright 
green  colour  is  produced,  in  the  fame 
manner  as  it  is  produced  during  the  ac¬ 
tion  of  thefe  acids  upon  iron.  The  com¬ 
bination  of  the  nitrous  acid  with  phlo- 
gifton  is,  perhaps,  the  moft  volatile  body 
in  nature ;  and  hence  the  green  colour, 
which  appears  during  the  addon  of  this 
acid  upon  the  Bile,  is  extremely  evan- 
efcent.  In  the  open  veffel  it  flies  off  al- 
moft  as  foon  as  it  is  formed  (Exp.  III.) ; 
and  by  the  time  that  the  firft  vehemence 
of  the  adion  of  this  acid  upon  the  Bile 
is  over,  the  green  colour  has  entirely 
difappeared.  The  frothy  bubbles,  the 
builds  viridifcentes  of  Baglivi,  which 
fhewed  themfelves  on  the  furface  of  this 
folution,  and  not  of  the  others  (Exp  I. 
II.),  did  they  not  indicate  the  efcape  of  this 
volatile  matter  ?  And  is  not  this  the  rea- 
foil  of  their  being  inereafed  by  agitation, 
which  alfo  h aliened  the  efcape  of  the 
green  colour,  and  produced  both  thefe 
jpffeds,  by  affifting  the  adion  of  the  acid 

C  4  UpQ& 
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upon  the  phlogifton  ?  When  the  folu- 
tion  was  expo  fed  to  the  fire  (Exp.  IV.), 
thefe  bubbles  difappeared,  and  the  heat, 
increafing  the  force  and  quantity  of  the 
volatile  matter,  gave  it  the  vifible  form 
of  elaftic  red  fumes. 

But  it  appears,  from  Exp.  III.  that, 
as  in  the  metals,  in  the  phofphctrus  urinds , 
fo  alfo  in  the  Bile,  while  a  part  of  the 
phlogifton  is  ealily  and  quickly  fepa- 
rable,  there  is  another  part  which  ad¬ 
heres  more  clofely  to  the  reft  of  its  fob- 
fiance.  Is  it  not  this  part  which  gives, 
with  the  nitrous  acid,  the  mffet  folution; 
and  which  at  length  efcapes  in  the  open 
veffel,  though  fiowly  and  gradually  ? 
It  was  fame  days  before  the  brown  co¬ 
lour  difappeared  in  the  nitrous  folution, 
and  it  Was  all  the  time  covered  with  a 
froth,  which  indicated  now  I  prefume, 
as  before,  the  efcape  of  the  nitrous  acid 
volatilized  by  the  phlogifton  of  the  Bile. 

The 
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The  green  colour  of  the  vitriolic,  and 
muriatic  folutions  is  permanent  in  the 
open  air;  which  depends,  in fome degree, 
on  thefe  acids  not  being  fo  apt  to  be  vo¬ 
latilized,  and  to  fly  off  with  the  phlo- 
gifton,  as  is  the  nitrous  acid.  It  appears 
likewifefrom  the  Experiments  (Exp.  III.) 
that  the  attraction  of  the  nitrous  acid  for 
the  phlogifton,  or  the  principle  of  co¬ 
lour  in  the  Bile,  is  fo  violent,  that  it  fe- 
parates  it  entirely  from  the  reft  of  the 
matter  of  that  fluid.  But  the  vitriolic, 
and  mil  i  ratic  acids  diftblve,  together  with 
the  phlogifton,  a  confiderable  quantity 
of  a  fixed  matter,  which  difcovers  itfelf 
on  evaporating  the  clear  green  liquor  of 
thefe  folutions  (Exp.  VIII.) ;  and  it  is,  I 
imagine,  the  union  of  this  fixed  matter 
which  makes  the  combination  of  the 
phlogifton  of  the  Bile  with  the  above- 
mentioned  acids  lefs  volatile,  and  lefs  apt 
to  fly  off.  So  too  when  the  nitrous  fo- 
lution  has  been  expofed  to  heat,  and  lo- 
fing  its  turbid  appearance,  becomes  clear 
7  and 
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and  tranfparent,  (which  depends  moft 
probably  on  the  acid’s  being  enabled, 
by  the  heat,  to  diflblve  more  perfectly 
the  fixed  matter)  then  the  yellow  co¬ 
lour  becomes  permanent  in  this  fohition, 
though  it  be  expofed  to  the  air.  And 
this  happens,  I  fuppofe,  becaufe  the 
union  of  the  fixed  matter  reprefles  that 
volatility  which  the  phlogifion  would 
otherwife  give  to  the  nitrous  acid.  And 
accordingly  we  do  not  difcover,  on  the 
furface  of  this  folutidn,  that  appearance 
of  frothy  bubbles  which  was  remarkable 
in  the  other  (Exp.  III.)  that  had  never 
been  expofed  to  the  heat*  And  is  not 
this  a  farther  proof,  that  the  frothy  ap¬ 
pearance  depends  upon  the  phlogifion, 
or  the  principle  of  colour  in  the  Bile, 
uniting  with  the  nitrous  acid,  and  con-? 
verting  it  into  an  elaftic  vapor  ? 

But,  if  the  green  colour  of  the  vitrio¬ 
lic,  and  muriatic  folutions  (Exp.  I,  II.), 
depends  on  the  union  of  the  phlogifion 
4  of 
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of  the  Bile  with  thefe  acids,  we  fee  clear¬ 
ly  why  the  nitrous  acid,  which  has  a 
fironger  attraction  for  this  principle,  and 
always  forms  with  it  a  volatile  com¬ 
pound,  fhould,  as  foon  as  it  is  poured 
on  thofe  folutions,  feparate  their  phlo- 
gifton,  and  difcharge  their  green  colour, 
as  in  Exp.  VII. 

t£?  .  y  v 

Thus  it  appears,  from  all  the  pheno¬ 
mena,  that  the  aCtion  of  the  concentrat¬ 
ed  mineral  acids  upon  the  Bile,  by  which 
they  change  and  decompofe  it,  depends 
on  their  violent  attraction  for  the  prin¬ 
ciple  of  inflammability.  And  as  there 
does  not  remain,  after  this  aCfion  of  the 
acids,  any  trace  of  the  bitternefs  of  that 
fluid,  we  may  fuppofe  that  it  is  ftriCtly 
connected  with  the  abovementioned  prin¬ 
ciple.  That  this  principle  is  the  fource 
of  the  colour  of  the  Bile  will  be  admitted 
from  the  general  analogy  of  nature 

*  Gaub.  Patbolog.  135.  Inflammabile  Colon’s 
$edes.  DU 7.  de  Cbymie ,  Phlogiftique. 

#nd 
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and  feems  to  be  demonftrated  by  the  Ex- 
.  periments  related  above,  and  particu¬ 
larly  by  Exp.  III.  where  the  nitrous  acid 
feparates  entirely  the  colour  of  the  Bile, 
and,  during  this  procefs,  is  converted  by 
it  into  an  elaftie  vapour.  And  we  xhall 
find,  hereafter,  that  the  menftruum, 
which  extracts  the  colour  of  the  Bile, 
extracts  at  the  fame  time  its  bittern efs  % 
and  that  the  Bile,  deprived  of  its  colour 
by  this  menftruum,  no  longer  gives  thofe 
phenomena  which  have  appeared  to  us  to 
depend  upon  its  phlogifton  ~f\ 

Having  feen  in  what  manner  the 
Bile  was  affefted  by  the  mineral  acids, 
I  was  curious  to  know  the  changes  it 
would  buffer  from  the  vegetable. 

*  Exp.  XL  f  Exp.  XIV, 
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EXPERIMENT  IX. 

I  poured  a  little  vinegar  on  fome 
Bile,  and  I  obferved  that  this  fluid  was  im¬ 
mediately  coagulated,  its  colour  chang¬ 
ing  at  the  fame  time  to  yellow,  in  vitel - 
linum  crajjiim ,  Bagliv.  This  has  been 
called  a  precipitation,  but  furely  with 
great  impropriety,  fince  there  is  no  repa¬ 
ration  of  parts,  no  decompofition,  but 

1 

the  whole  of  the  Bile  takes  the  form  of 
a  con fi Rent  curd.  Yet,  when  authors  * 
talk  of  the  precipitate  of  the  Bile  being 
foluble,  in  part,  in  fpiritof  wine,  they  cer¬ 
tainly  mean  this  coagulum;  fince  what 
may  properly  be  called  a  Precipitate,  the 
fediment  of  the  folutions  (Exp.  I.  II.) 
appears  from  Exp.  VIII.  to  be  in  no  de¬ 
gree  foluble  in  fpirit  of  wine. 

There  feemed  to  be  a  fluid  fqueezed 
out  from  the  Bile  in  the  inftant  of  coa- 

1  § 

*  Fordyce,  Ramfay,  &c. 
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gulation,  for  the  limpid  liquor,  which 
fwam  about  the  curd,  was  more  in 
quantity  than  the  acid  which  had  been 
applied.  This  liquor  had  an  evident 
acidity,  while  the  coagulum  was  confi- 
derably  bitter. 


.  r  .  I 

EXPERIMENT  X. 

Juice  of  lemons  poured  on  the  Bile 
produced  exactly  the  fame  phenomena. 
As  thefe  Experiments  (IX,  and  X.)  are 
very  inconfiftent  with  an  opinion  which 
has  been  adopted  under  the  fan&ion  of 
Experiment,  and  made  the  bafis  of 
fome  important  medical  theories,  I  took 
care  to  repeat  them  on  the  Bile  of  at  leaft 
a  dozen  different  perfons.  Nor  did  I  ever 
find  any.  difference  in  the  event,  when 
the  Bile  was  not  in  a  putrid  flate. 

Having  poured  a  little  juice  of  le¬ 
mons  on  fome  Bile  in  a  large  fpoon,  and 

fet 
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fet  the  mixture  by,  I  found,  at  the  end 
of  twenty-four  hours,  that  the  more  fluid 
part  had  ftili  acidity,  while  the  more  fo¬ 
lk!  part  was  confiderably  bitter.  I  add¬ 
ed  to  it  fome  fait  of  tartar,  which  raifed 
a  confiderable  effervefcence,  difiolved  the 
coagulum,  and  reftored  the  brown  co¬ 
lour.  The  mixture  had  now  an  intenfe 
bitternefs,  without  any  acid,  but  rather 
with  an  alkaline  acrimony. 

I  poured  more  lemon-juice  on  fome 
Bile  than  was  fufficient  to  coagulate  it. 
I  then  ftirred  thefe  liquors  ftrongly  to¬ 
gether  for  fome  time,  endeavouring  to 
mix  them.  I  fet  the  glafs  afide;  and, 
after  it  had  flood  three  days,  when  I 
came  to  examine  it,  I  found  a  folid  mat¬ 
ter  of  a  dark  colour  at  the  bottom,  and 
a  brown  liquor  fwimming  at  top.  The 
firft  tafle  of  the  liquor  was  acid,  but 
when  it  had  flood  a  little  on  the  tongue, 
I  found  a  naufeous  bitternefs.  It  coa¬ 
gulated  milk,  and  fome  frefli  Bile  on 

which 
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which  it  was  poured.  The  folid  matter 
underneath  this  liquor  in  the  glafs  was 
mod  intenfely  bitter. 

V  '  •  * 

This  coagultim,  when  authors  were 
pofieflfed  with  the  notion  that  the  Bile 
contained  a  vaft  quantity  of  oil,  has  fome- 
times  been  miftaken  for  fat.  The  ama~ 
rus  adeps  which  Schaper  obtained  from 
treating  the  Bile  with  tartar,  and  the 
fohdiis  adeps  which  Flo  mb  erg,  by  ill  ak¬ 
in  g  the  Bile  with  alum,  precipitated  to 
the  bottom  of  the  veffel,  could  be  nothing 
more  than  this  bitter  curd  formed  by  the 
coagulant  power  of  the  acids  they  em¬ 
ployed.  Yet  Haller  has  quoted  thefe 
experiments,  very  ferioufly,  as  proofs  of 
the  quantity  of  oil  contained  in  the  Bile, 
and  difcovering  itfelf  without  the  torture 
of  fire. 

I  now  returned  again  to  the  mi¬ 
neral  acids,  with  an  intention  to  fee 
their  effedt  on  the  Bile,  in  a  ftate  of  di¬ 
lution 
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lution,  when  they  are  brought  nearer  to 
the  condition  of  the  vegetable  acids. 


EXPERIMENT  XI. 

I  put  into  three  feveral  glaflfes  the 
three  mineral  acids,  weakened  by  a  large 
addition  of  water;  and  then  poured  into 
each  glafs  a  fmall  quantity  of  Bile.  I 
obferved,  in  each,  that  as  foon  as  a  drop 
touched  the  acid  liquor,  it  became  yel¬ 
low  in  its  under  part,  and,  being  fpread 
out  into  a  coherent  film,  fupported  the 
upper  part  of  the  drop,  which  was  ftill 
unchanged  in  its  colour  and  confiftence. 
But  when  I  fhook  the  glafs,  and  allowed 
the  liquor  to  come  into  contact  with  eve- 
ry  part  of  the  Bile,  the  whole  of  it  be¬ 
came  at  once  a  confiftent  curd.  It  re- 
fembled  exadfly  that  which  was  formed 
by  the  vegetable  acids,  except  that  it 
was  a  more  compleat  yellow,  while  the 

D  vegetable 
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V  I 

vegetable  coagulum  verged  a  little  to¬ 
wards  green. 

The  event  of  this  Experiment,  com¬ 
pared  with  that  of  the  firft,  fecond,  and 
third,  may  furprife  one  who  has  feen* 
in  Dr.  HalleEs  Synopfis,  fuch  portions 
as  the  following:  Cum  omni  acore  mine - 
rali  cogitur  (Bills)  dum  fatis  meracus 
fuerit\  and  again,  Eo  magis  cogitur 
quo  ipfe  acor  ejl  meracior .  But  when, 
without  any  prejudice  of  authority,  he 
confults  Nature,  and  reflects  on  the  phe¬ 
nomena,  the  event  of  this  Experiment 
will  appear  to  have  been  fuggefted  by 
the  former.  The  concentrated  mineral 
acids,  at  leaft  the  vitriolic  and  the  ni¬ 
trous  (Exp.  I.  III.),  coagulated  the  Bile 
as  foon  as  they  touched  it ;  and  I  have 
endeavoured  to  prove,  that  the  remark¬ 
able  appearances  which'  accompanied,  or 
followed  this  effedt,  depended  on  the  ac¬ 
tion  of  thefe  acids  on  the  phlogifton  of 
the  Bile,  in  confequence  of  their  vehe¬ 
ment 
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ment  attraction  for  that  principle.  But 
it  is  known  that  the  vegetable  acids,  in 
their  common  Rate,  have  comparatively 
very  little  of  this  attraction  ;  and  that 
the  mineral  acids  lofe  much  of  its  force 
when  they  are  combined  with  a  large 
proportion  of  water.  We  fhould  ex- 
peCt,  therefore,  on  applying  the  vege¬ 
table,  and  diluted  mineral  acids  to  the 

*  _  « 

Bile,  to  fee  their  coagulant  effeCt  quite 
pure,  and  unmixed  with  thole  pheno¬ 
mena,  which  marked  the  ftroiig  aCtion 
of  the  concentrated  acids  upon  the  phlo- 
gifton  of  the  Bile,  in  the  firft  fet  of 
Experiments. 


EXPERIMENT  XII. 

* 

I  poured  a  little  Bile  into  fome  fpi- 
rit  of  wine,  and  I  perceived  that  it  was 
inftantly  coagulated;  but  as  it  w7as  tend¬ 
ing  to  the  bottom,  the  fpirit  nearefl;  it 
grew  yellow,  and  this  yellow  colour  was 

D  2  prefently 
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prefently  diffufed  over  the  whole  liquor. 
There  fell  to  the  bottom  a  brownifh  cor¬ 
rugated  concrete,  and  the  fpirit  had  ex¬ 
tracted,  together  with  the  yellow  co¬ 
lour,  a  fweetifh  bitter  tafte, 

EXPERIMENT  XIII. 

* 

I  set  fome  Bile  to  evaporate  in  a 
common  Hove;  and  when  I  came  to  exa¬ 
mine  it,  I  found  in  the  bottom  of  the 
veil  el  a  quantity  of  hard  brittle  flakes,  re- 
iembling  aloes  extremely,  both  in  ap¬ 
pearance  and  tafte.  This  matter,  put  in¬ 
to  water,  gave  it  a  turbid  brown  colour, 
and  an  intenfe  bitternefs.  An  acid  pour¬ 
ed  upon  the  watery  infufion,  caufed  a 
plentiful  precipitation  of  brownilh  flocci, 
and  rendered  it  clear  and  tranfparent. 
The  fame  matter  taken  out  of  water, 
and  put  into  fpirit  of  wine,  gave  it  a 
deep  brown  tinge,  and  fweetifh  tafte, 
without  much  bitternefs.  It  was  not  en- 

'  tirely 
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tirely  foluble  in  either;  but  the  cauftic 
alkali  diffolved  it  perfectly  into  a  brown 
vifcid  liquor.  From  comparing  the  a- 
bove  phenomena  with  thofe  of  the  coa- 
gulum  of  the  Bile,  in  the  fame  circum- 
ftances,  it  feems  probable  that  the  Bile 
was  coagulated  by  the  heat  employed  for 
its  evaporation. 

After  viewing  thefe  Experiments,  I 
could  not  help  enquiring  what  that  was 
in  the  Bile,  which  rendered  it  coagulable 
by  all  the  acids,  by  fpirit  of  wine,  and 
apparently  by  heat  *  ?  Can  it  be  any 
other  than  that  animal  matter,  which, 
in  the  blood,  in  the  milk,  in  the 
egg,  and  everywhere  difcovers  itfelf 
by  the  fame  quality  ?  The  colour,  the 

*  A  piece  of  a  human  ftomach  having  been  pre- 
vioufly  well  wafhed,  was  infufed  in  cold  water 
twelve  hours.  Some  of  the  infufion,  mixed  with 
the  Bile,  produced  the  appearance  of  a  number  of 
little  yellow  fpecks,  which,  fubfiding  to  the  bot¬ 
tom,  formed  a  fediment  that  would  not  mix 
again  with  the  Bile,  nor  with  water.  I  had  no 
opportunity  of  repeating  this  Experiment. 

D  3  inflam- 
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inflammability,  and  the  bitternefs  of 
the  Bile  had  appeared  to  be  conne&ed 
with  a  part,  which  gave  plain  indications 
of  an  abundant,  and  an  evolved  phlogif- 
ton ;  and  I  was  tempted  to  believe  that 
its  vifcidity,  and  its  difpofition  to  coa¬ 
gulate  depended  on  a  true  lymph.  I  was 
ftruck  with  the  analogy  between  the 
blood  and  the  Bile.  In  both  there  feem- 
ed  to  be  a  colouring  matter,  united  with 
a  coagulable,  and  with  a  more  watery 
fluid  which  feparates  on  concretion.  But 
the  union  of  thefe  feveral  parts  appeared 
to  be  more  perfect  in  the  Bile  than  in  the 
blood ;  as  we  fhali  endeavour  to  fhow 
when  we  come  to  compare  thefe  fluids* 
And  this  I  imagined  was  the  reafon  why 
we  never  faw  any  fpontaneous  reparation 
of  the  coagulable  from  the  colouring 
matter  of  the  Bile,  and  had  never,  there¬ 
fore,  been  able  to  demonftrate  the  exifl> 
ence  of  the  former. 

But  as  thefe  parts  appeared  to  have 
different  chemical  relations,  I  thought 

that 
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that  it  might  be  poflible  to  feparate  them 
entirely.  Spirit  of  wine,  while  it  coagu¬ 
lated  the  Bile,  extracted  its  tafte  and  co¬ 
lour  ;  but  not  perfectly.  The  adtion  of 
ftrong  fpirit  of  nitre  upon  the  colouring 
matter  of  the  Bile  was  much  more  vio¬ 
lent,  and  fufficient  to  feparate  it  altoge¬ 
ther;  but  then  it  broke  down  the  tex¬ 
ture  of  the  coagulable  part.  Yet  the 
fame  acid,  when  weakened,  fimply  coa¬ 
gulates  the  Bile.  Thinking  of  this,  I 
determined  to  try  the  effedt  of  thefe  two 
bodies  combined  in  fp .  nitri  dulcis . 

EXPERIMENT  XIV. 

I  poured  a  very  fnaall  quantity  of 
Bile  into  a  phial  of  this  liquor,  and  I 
got  a  bright  ruft-coloured  tindture,  with 
a  fweetifh,  rough,  bitter  tafte  ;  at  the 
bottom  of  which  refted  a  coagulum  per¬ 
fectly  white.  When  the  fpirit  was  pour¬ 
ed  off,  and  the  coagulum  put  into  wa¬ 
ter,  it  refembled  exadtly  thofe  polypous 
concretions  which  are  fometimes  found 

D  4 
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in  the  heart,  when  they  have  been  well 
cleaned  from  any  adhering  red  globules 


EXPERIMENT  XV. 

A  bit  of  this  coagulum  being  thrown 
into  fpirit  of  wine,  did  not  communicate 
any  thing  to  it,  nor  was  it  changed  it- 
felf  by  the  fpirit,  except  in  being  ren¬ 
dered  fomewhat  more  crifped, 

EXPERIMENT  XVI. 

Some  of  the  fame  matter,  being  put 
into  a  folution  of  cauftic  alkali,  was  rea¬ 
dily  and  entirely  diffolved  by  it.  This 
folution  was  a  little  vifcid,  and  had  a 
flight  yellowifh  tinge.  An  acid  added 
caufed  a  plentiful  precipitation  to  the 

*  An  extemporaneous  compofition  of  three  parts 
fp.  vini ,  with  one  of  aq.fortis,  extracted  perfectly 
the  colour  of  the  Bile,  leaving  a  pure  white  co,agu- 
lum.  This  tincture  was  tranfparent,  and  of  the 
colour  of  the  former ;  but  it  grew  paler  by  keep¬ 
ing,  and  at  length  colourlefs. 

bottom, 

'  •  1 
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bottom,  which  had  the  floccous  appear¬ 
ance. 

EXPERIMENT  XVII. 

A  bit  of  the  lame  coagulum  thrown 

t  O  .  w  „ 

into  fpirit  of  fait,  was  flowly  diffolved; 
and  the  folution  was  opaque,  with  a 
bluifh  call,  which  was  however  fcarcely 
perceptible. 

The  fufpicion  of  a  coagulable  lymph 
in  the  Bile,  which  had  been  fuggefted  by 
the  former  Experiments,  feems  to  be 
carried  by  the  prefent  to  the  length  of 
a  clear  convi&ion.  The  colouring  mat¬ 
ter  fpread  over  it,  though  it  could  not 
deftroy  its  chemical  relations,  concealed 
it  from  our  fenfes.  But,  in  the  XIVth 
Experiment,  this  veil  being  removed, 
the  coagulable  lymph  difcovers  itfelf  to 
the  eye.  It  mu  ft,  however,  be  remem¬ 
bered,  that  if  the  quantity  of  Bile  is 
too  large  in  proportion  to  the  fpirit,  the 
whole  of  its  colour  will  not  be  extracted, 

but 
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but  fome  tinge  will  remain  on  the  coa- 
gulum. 

As  this  part  of  the  Bile,  when  fepa- 
rated  from  the  colouring  matter,  is  not 
in  the  fmalleft  degree  foluble  in  either 
fpirit  of  wine  or  water,  it  appears  to  be 
of  the  fame  nature  with  that  which  was 
obtained  from  (Exp.  VIII.)  thefolutionsof 
the  Bile  in  the  mineral  acids,  by  evapora¬ 
tion.  We  have  already  obferved,  that 
thefe  acids,  in  a  concentrated  ftate,  de- 
compofe  the  Bile;  and,  as  it  appeared 
before  that  they  afted  upon,  and  feparat- 
ed  its  phlogifton,  fo  we  perceive  now 
that  what  remains  is  the  coagulable  mat¬ 
ter,  fomewhat  altered  indeed  by  the  vio¬ 
lence  of  that  a&ion. 

But  the  Experiments  XV.  XVI.  XVII. 
ferve  to  fhow,  that  the  coagulable  mat¬ 
ter  of  the  Bile,  while  it  has  all  the  fen- 
fible  qualities  of  the  true  lymph,  is  alfo 
affected  in  the  fame  manner  by  thofe 

chemical 
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chemical  relations,  which  are  faid  to  be 
moft  chara&eriftic  of  that  fluid 

We  faw  before,  that  the  part  of  the 
BUe  which  was  not  foluble  in  fpirit  of 
wine,  was  changed  by  it  into  a  firm  con¬ 
crete;  and  it  appears,  from  Exp.  XV, 
that  when  this  part  is  feparated  from  the 
reft,  and  coagulated,  the  coagulum  be¬ 
comes  more  crifped  in  fp,  vini\  and  from 
thefe  fa£ts,  as  wrell  as  from  Exp.  XXII. 
we  may  believe  that  fp .  vim  is  one  of  the 
ftrongeft  coagulants  of  the  Bile,  as  it  is 
of  the  coagulable  lymph.  It  feems  there¬ 
fore  a  little  extraordinary,  that  we  fhould 
meet  with  the  following  obfervation  ia 
Dr.  Haller’s  account  of  the  Experiments, 

- - Neque  bilem  coit  (fpirztus  vini)  niji 

aliquando  debiliter . 


The  vegetable  acids,  we  have  proved 
already,  do  not  decompofe  the  Bile;  and 
the  reafon  of  this  difference  between  their 

*  Butt.  Thef.  de  Sanguine. 

operation 
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operation,  and  that  of  the  concentrated 
mineral  acids,  appeared  to  be  the  infe¬ 
riority  of  their  attra&ion  for  the  phlo- 
gifton  of  this  fluid.  The  coagulum  of 
the  Bile,  formed  by  the  vegetable  acids* 
is  flill  therefore  a  combination  of  the  co¬ 
louring  matter  of  this  liquor  with  its 
lymph;  and  it  is  this  fubftance  which 
we  fhall  next  examine. 

*  r  *  i '  >  *  u 


EXPERIMENT  XVIII. 

The  concentrated  vitriolic,  and  mu¬ 
riatic  acids,  being  poured  upon  the  coagu¬ 
lum,  diffolved  it ;  and  produced  the  fine 
green  colour,  and  the  fame  fort  of  folu- 
tions  exactly,  which  they  form  with  the 
pure  and  unaltered  Bile  (Exp.  I.  II.).  The 
nitrous  acid  gave  immediately  the  turbid 
brown  folution,  Exp.  III. 


EXPE- 
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EXPERIMENT  XIX. 

Some  of  this  coagulum  being  thrown 
into  fp.  nitri  dulcis>  a  quantity  of  bubbles 
were  feparated  from  it,  and  it  was  buoy¬ 
ed  up  to  the  furface  of  the  liquor;  where 
it  continued  to  give  out  bubbles,  while 
the  fpirit  extracted  from  it  a  fine  green 
colour.  Then  it  fell  to  the  bottom,  per¬ 
fectly  white,  with  all  the  appearance  of 
a  pure  coagulated  lymph* 


EXPERIMENT  XX. 

Cold  water  poured  upon  the  coagu¬ 
lum,  extracted  from  it  a  fweetiih  bitter 
tafte,  and  a  greenifh  yellow  colour,  and 
got  a  vifcid  turbid  appearance.  The 
pieces  of  coagulum  arofe  at  firft  to  the 
top,  and  afterwards  fubfided  to  the  bot¬ 
tom.  This  infufion,  after  Handing  fome 

time,, 
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time,  was  found  covered  with  a  white 
fcum  refembling  animal  fat. 

EXPERIMENT  XXI. 

»  '  '■  1 

The  fame  coagulum  put  into  fpirit  of 
wine,  gave  it  a  deep  green  colour,  and 
a  fweetifh  bitter  tafte,  and  became  hard 
and  crifped. 

EXPERIMENT  XXII. 

Some  of  thecoagulum,  which  had  re¬ 
mained  for  fome  time  in  water,  and  had 
thus  become  foft,  and  acquired  a  mu¬ 
cous  confidence,  being  put  into  fpirit  of 
wine,  gave  it  a  green  tinge,  and  became 
firm  and  corrugated.  A  bit  which  had 
been  in  fpirit  of  wine,  being  thrown  in¬ 
to  water,  grew  fofter,  but  was  not  other- 
wife  affeded,  nor  did  it  give  to  that  fluid 
either  colour  or  tafte. 
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EXPERIMENT  XXIII. 

/ 

Upon  fome  of  this  coagulum,  which 
had  been  in  both  water  and  fpirit  of  wine* 
and  had  imparted  to  each  as  much  as  it 
was  capable  of  yielding,  I  poured  a  little 
vitriolic  acid.  The  veffel  being  placed 
in  a  gentle  heat,  was  prefently  filled  with 
a  white  fmoke,  which,  from  its  ftrong 
peculiar  fmell,  appeared  to  be  the  vola¬ 
tile,  fulphureous  acid.  There  remained 
in  the  bottom  of  the  veffel  a  very  dark- 
coloured  vifcid  folution. 


EXPERIMENT  XXIV. 

The  coagulum  being  put  into  a  folu¬ 
tion  of  cauflic  alkali,  was  perfeftly  dif- 
folved  by  it.  Its  yellow  colour  was 
changed  at  the  fame  time  to  a  brown ;  and 
thus  the  folution,  being  vifcid,  refembled 
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very  much  the  Bile  before  it  was  coagu¬ 
lated.  Spirit  of  vitriol  effervefced  ftrong- 
ly  with  this  folution,  and  precipitated  to 
the  bottom  a  quantity  of  dark  green  fedi- 
ment.  And  this  liquor,  being  afterwards 
evaporated,  yielded  the  fame  kind  of  re- 
fiduum  as  the  folution  of  Bile  in  fpirit  of 
vitriol  (Exp.  VIII.)* 

It  appears,  from  thefe  Experiments, 
that  the  colouring  matter  of  the  Bile  is 
affected  by  the  fame  relations  in  the  coa¬ 
gulated  fluid,  as  before  the  addition  of  the 
vegetable  acid.  It  gives,  with  the  con¬ 
centrated  mineral  acids,  thofe  phenome¬ 
na  which  depend  upon  their  attraction 
for  its  phlogifton.  It  is  perfectly  extract¬ 
ed  by  fpiritus  nitri  dirfcis ,  and  lefs  com¬ 
pletely  by  fpirit  of  wine.  And  we  per¬ 
ceive  now  that  it  yields  itfelf  to  water 
likewife,  by  Ample  infufion.  As  far  as  we 
could  judge  from  our  little  Experiments, 
it  feemed  that  the  fweetnefs  and  bitter- 
nefs  of  the  Bile  were  almoft  equally  well 

extracted 
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extracted  by  fpirit  of  wine,  and  by  wa¬ 
ter,  but  that  the  colour  yielded  itfelf 
more  completely  to  the  former  liquor. 

Yet  the  colouring  matter  appears  to 
be  fomewhat  changed  by  the  action  of 
the  vegetable  acid,  for  the  colour  of  the 
coagulum  is  different  from  that  of  the 
original  Bile ;  and  fo  is  the  colour  of 
the  extracts  made  from  thefe  two  fub- 
ftances  by  fpintus  mtn  dulcis ,  and  by 
fpirit  of  wine,  Exp.  XIX.  XXL 

Whatever  this  change  is,  it  feems 
to  approach  the  colour  of  the  Cyftic  Bile 
to  that  of  the  Hepatic  ;  and  as  the  brown 
colour  of  the  Cyftic  is  brought  back  by 
the  addition  of  an  alkali,  one  might  be 
inclined  to  think  that  this  colour  depend¬ 
ed  on  an  alkaline  nature  acquired  by  the 
Bile  during  its  ftagnation  in  the  gall¬ 
bladder.  And  the  other  chief  difference 
of  the  Cyftic  Bile  from  the  Hepatic,  be¬ 
ing,  it  is  faid,  the  greater  bitternefs  of 
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the  former  fluid,  this  fufpicion  might  be 
ftrengthenedby  an  obfervation  of  BaglivL 
He  found  that,  on  the  addition  of  a  fix¬ 
ed  alkaline  fait  to  the  Bile,  amarities  ejus 
nimiurn  auEla  vomitum  amantie  ve- 
hementem  Jlatim  movelmt  But  it  mu  ft 
certainly  be  difficult  to  determine  the  dif¬ 
ference  of  force  bet¥/een  two  fenfations, 
which  are  both  extremely  intenfe,  and 
exceedingly  difagreeable.  I  tried  it,  and 
I  could  only  fay  that  the  alcaline  acri¬ 
mony  made  the  tafte  of  the  Bile,  if  pof- 
fible,  fHll  more  naufeous.  But  I  fancy 
that  BaglivFs  Italian  fenfibility  magni¬ 
fied  exceedingly  the  force  of  thefe  difa¬ 
greeable  impreffions.  For  he  fays,  in 
another  place,  that,  fpirit  of  fait  be¬ 
ing  added  to  the  Bile,  he  found,  in  the 
mixture.  Ingrata  amarities  quae  parum 
giijlata  ■  •uelnti  vomitum  ciebat .  This 
acid,  diluted,  certainly  does  not  increafe 
the  bitternefs  of  the  Bile  (Exp.  XL),  and 
when  it  is  applied  in  a  concentrated 


*  Baglivi,  Experimenta  de  Bile  humana  capta. 
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ftate,  it  deftroys  entirely  that  quality 
(Exp.  VIII.).  Yet  Dr.  Haller,  from  this 
remark  of  Baglivi,  and  from  fome  other 
authority,  afferts  the  very  oppofite  fadt, 
Si  idem  falls  fpintus  mer actor  fuerit 
utique  Bilem  in  off  am  coagulat .  auget  ide?n 
amarorem .  If  I  was  not  deceived  by  my 
fenfes  in  the  Experiments  already  relat¬ 
ed,  here  are  two  affirmations  in  a  breath, 
which  are  directly  contrary  to  the  truth; 
for,  the  ftronger  acid  diffolved  the  Bile, 
while  the  weaker  only  coagulated  it;  and 
the  ftronger  acid,  far  from  increafing  the 
bitternefs  of  the  Bile,  made  it  difappear 
entirely.  Thefe  reflections  do  not  affect 
Dr.  Haller,  who,  in  delivering  the  ob- 
fervations  of  others,  is  certainly  not  ac¬ 
countable  for  their  inaccuracies. 

One  cannot  decide  whether  the  Cyftic 
Bile  is  alkaline  or  not,  by  the  common 
experiment  on  the  purple  vegetable  in- 
fuhons.  For,  when  I  poured  into  dilu¬ 
ted  fyrup  of  violets  fbme  pure  Bile,  and 
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fome  Bile  containing  fait  of  tartar,  the 
change  of  colour  they  produced  was  near¬ 
ly  the  fame,  and  in  neither  could  it  be 
called  a  green. 

The  cauftic  alkali,  being  the  belt  dif- 
folvent  of  the  coagulable  part  of  the 
blood  diflblves  moft  perfectly  the  coa- 
gulutn  of  the  Bile,  which  feems  to  con- 
fift  chiefly  of  that  matter  (Exp.  XIV* 
XX Vh).  But,  as  this  mixture  effer- 
vefced  ftrongly  with  an  acid  (Exp. XXIV.), 
we  muft  fuppofe  that  there  is  fixed  air  in 
the  Bile,  by  which  the  alkali  was  ren¬ 
dered  mild,  and  capable  of  efiFervefcence* 
But  is  it  from  this  notion  that  we  are  to 
explain  the  extraordinary  appearance  in 
Exp.  XIX. ;  where  the  coagulum  mounts 
at  firft  to  the  top,  and,  after  giving  out 
a  number  of  bubbles^  finks  again  to  the 
bottom;  its  fpecific  gravity  being  in- 
creafed,  perhaps,  by  the  lofs  of  its  fix¬ 
ed  air  ?  And,  in  Exp.  XX.  we  obferv- 

*  Butt*  Thef.  de  Sanguine* 
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ed  fomething  analogous  to  this  appear¬ 
ance,  for  the  eoagulum  arofe  at  firft  to 
the  top  of  the  water,  and  afterwards  fub- 
fided  to  the  bottom ;  which  might  de¬ 
pend  upon  the  fame  circumftance,  Yet, 
what  is  very  remarkable,  during  the  fo- 
lution  of  the  colouring  matter  of  the  un- 
coagulated  Bile  in  fpiritus  nltri  didcis , 
there  was  no  fuch  phenomenon  (Exp. 
XIV.).  How  did  the  vegetable  acid 
give  occafion  to  this  difference  ? 

The  eoagulum  becomes  firmer  in  fpi- 
rit  of  wine,  and  gets  a  mucous  confid¬ 
ence  in  water  (Exp.  XXII);  and  thefe 
are  the  changes  which  Dr.  Butt  obferved 
to  happen  to  the  coagulable  lymph  in 
the  fame  circumflances,  and  are  to  be 
explained  therefore  from  the  prefence 
of  this  matter  in  the  Bile. 

The  dark  coloured  folution,  which 
fpirit  of  vitriol  forms  with  this  coagu¬ 
lant,  after  the  greater  part  of  its  colon r- 
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ing  matter  has  been  abftra&ed  by  Wa¬ 
ter  and  by  fpirit  of  wine  lExp,  XXIII.)§ 
feems  to  correfpond  exaftly  with  the  fo~ 
lution  of  the  coaguiable  lymph  in  this 
acid,  as  it  is  defcribed  by  the  fame  au~ 
thor.  It  produces  nearly  the  fame  kind 
of  folotion  with  white  o:  eggs.  Whe¬ 
ther  the  fulphureous  acid,  which  arofe 
during  the  foliation,  depended  on  the  ac¬ 
tion  of  the  vitriolic  acid  upon  fome  re¬ 
mains  of  the  colouring  matter,  or  upon 
a  decompofirion  of  the  lymph  of  the 
Bile,  I  ftiall  not  pretend  to  determine. 


EXPERIMENT  XXV. 

? .  r  *>  f 

/ 

The  feveral  extracts  of  the  colouring 
matter  of  the  Bile  in  fpiritus  nitri  dulcis ? 
and  fpirit  of  wine  mixed  uniformly  with 
water  into  a  clear  tranfparent  liquor. 
Nor  did  they  fuffer  any  change  from 
the  addition  of  an  acid.  But  an  alkali 
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being  added  to  the  clear  folution  in  fpi - 
ritus  nitri  dulcis  (Exp.  XIV.),  it  grew 
turbid,  and  there  fell  to  the  bottom  a 
large  white  floccous  fediment.  But  the 
colour  of  the  folution  was  rather  deep- 
ened. 


EXPERIMENT  XXVI. 

I  poured,  on  the  fame  folution, 
fome  of  the  alkali  prepared  for  mak¬ 
ing  Pruffian  blue.  There  was  precipi¬ 
tated  a  quantity  of  white  flocei,  as  in  the 
former  Experiment,  which  fhewed  no 
tinge  of  blue. 


,E  X  P  E  R  I  M  ENT  XXVI L 

The  fame  alkali  being  added  to  the 
folution  of  the  purecoagulable  matter  in 
the  muriatic  acid  (Exp.  XVII.),  gave  a 
precipitate  which  had  exactly  the  fame 
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appearance,  but  was  in  much  greater 
quantity?  . 

EXPERIMENT  XXVIIL 

I  mixed  fome  powder  of  galls  with 
the  folution  of  the  colouring  matter  in 
fpiritus  nitri  dulcis ,  and  it  did  not,  that 
I  perceived,  produce  any  remarkable 
change  of  colour* 


EXPERIMENT  XXIX* 

The  fame  powder  was  put  into  the 
clear  green  folution  of  the  Bile  in  the 
vitriolic  acid  (Exp  L),  and  I  did  not  oh- 
ferve  that  it  produced  any  fuch  alteration 
of  colour,  as  one  would  expert  in  a  fo- 
lution  of  iron. 

Mo  ns.  Durade  of  Geneva  has  af- 
fertedj  in  his  ingenious  treadle  upon 

nutrition^ 
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nutrition,  which  obtained  a  prize  from 
the  Royal  Academy  of  Berlin,  that  iron 
is  the  material  caufe  of  the  colour  of  the 
Bile  This  metal,  or  the  principles 
of  its  compofition,  is  fo  generally  diffufed 
through  Nature,  that  we  are  not  far- 
prized  to  meet  with  it  in  animals.  It  has 
been  difcovered  in  human  bones,  in  cal¬ 
culous  concretions,  where  it  feemed  to 
reft  idle  and  ina&ive;  but  when  it  ihew- 
ed  itfelf  in  the  animal  fluids,  we  imagin¬ 
ed  that  it  had  an  important  part  to  play 
in  the  ceconomy.  I  did  not  repeat  the 
Experiment  on  which  Monf.  Durade 
founds  his  opinion;  for,  as  he  obferves 
that  the  phenomena  are  not  ftriking,  and 
are  flow  in  appearing  I  thought  that 
perhaps  fome  degree  of  prepofleflion  was 

A 

neceflary,  in  order  to  perceive  them. 
But  the  tindture  in  fpiritus  nitri  dulcis 
being  a  very  perfect  extract  of  the  co- 

*  La  Caufe  Materielle  de  fa  Couleur.  Traite  fur 
la  Nutrition, 
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louring  matter  of  the  Bile,  it  feemed  a 
proper  fubjeft  for  trying  the  truth  of 
this  notion.  The  Reader  mu  ft  deter¬ 
mine  whether  the  means  employed  were 
not  fufficient  to  have  detected  the  iron, 
if  it  had  been  prefent,  in  the  form  and 
quantity  required  to  produce  the  effects 
which  are  afcribed  to  it,  Mr.  Margraaf 
obferved,  in  the  gall-ftone  of  an  ox,  af¬ 
ter  he  had  calcined  and  treated  it  with 
fpirit  of  vitriol,  and  the  alkali  prepared 
for  making  Pruffian  blue,  fome  flight 
marks  of  a  mixture  of  iron  But  it 

i 

appears,  from  his  manner  of  expreffing 
himfelf,  that  the  urinary  calculus,  the 
bones  of  a  fheep,  and  the  human  fcull, 
gave  yet  more  evident  tokens  of  their 
containing  iron.  We  cannot  fuppofe, 
therefore,  that  the  iron  had  any  relation 
to  the  colouring  matter  of  the  Bile ;  fmce 
it  is  chiefly  in  this  matter  that  it  differs 
from  thofe  other  animal  fubftances  which 

*  Opufct  Chym.  tom.  ii/p.  64.  *e  Ont  a  peine 
donne  quelque  indice  obfervable,”  &c. 
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furniflhed  a  ftill  greater  quantity  of  the 
metal,  while  it  refembles  them  exa&ly 
in  its  coagulable  part. 

The  precipitate,  from  the  folution  of 
the  colouring  matter  of  the  Bile  (Exp. 
XXVI.),  was  fo  perfectly  fimilar  to  that' 
which  was  obtained  by  the  fame  means 
from  the  folution  of  the  pure  coagulable 
matter,  that  I  muft  believe  them  to  be 
of  the  fame  nature.  And  if  this  was  the 
cafe,  we  perceive  how  intimate  the  uni¬ 
on  is  between  thefe  two  matters ;  fmce, 
by  means  of  that,  fpiritus  nitri  dulcis  be¬ 
comes  capable  of  diffolving  a  portion  of 
the  coagulable  matter,  which  otherwife 
it  could  have  no  tendency  to  do,  as  it  is 
one  of  the  ftrongeft  coagulants.  One  is 
inclined  to  believe,  from  the  fame  viewr, 
that  the  coagulable  matter  makes  the 
greater  part  of  the  compofition  of  the 
Bile;  and  that  the  colouring  principle, 
as  was  fuggefted  by  the  firft  fet  of  Expe¬ 
riments,  is  of  an  extremely  fubtile  na¬ 
ture. 
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ture.  The  moil  remarkable  qualities  of 
the  Bile  appear  to  be  connected  with  it  * 
but  throughout  the  world  a  great  activi¬ 
ty  is  always  found  united  with  a  propor¬ 
tionable  fubtlety;  and  Nature  animates 
the  groffer  kinds  of  matter  by  powers 
whofe  finenefs  efcapes  our  fenfes,  though 
we  perceive  evidently  their  operation. 
That  principle  to  which  the  metals  owe 
their  colour,  fplendour,  ductility,  and 
every  charaCteriftic  quality;  to  which 
the  mod  aCtive  parts  of  vegetables,  their 
effential  oils,  owe  their  peculiar  and  dif- 
tinguifhing  properties,  we  only  difco- 
ver  by  the  univerfai  effects  which  it  pro¬ 
duces  in  the  bodies  it  unites  with.  We 
are  informed,  by  thefe  effects,  that  it  is 
prefent  in  the  Bile;  and  apparently, 
from  its  phenomena  with  the  mineral 
acids,  in  a  flate  fimilar  to  that  in  which 
it  is  found  in  the  metals;  where,  as  it  is 
not  fettered  with  a  variety  of  attractions, 
it  has  more  of  thefe  to  fatisfy,  and  is  a 
iburce  of  more  aCtive  qualities  in  the  bo«? 
dy  with  which  it  is  combined*, 

In 
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In  confidering  the  Bile  as  an  agent  in 
the  oeconomy,  it  is  particularly  import- 
ant  to  know  its  relation  to  putrefadion. 
This  fluid  is  employed  ordinarily  in  the 
paflages  where  fermentations,  approach¬ 
ing  in  their  progrefs  very  near  to  putre¬ 
fadion,  are  continually  going  on.  It  is 
fometimes  effufed  there  in  extraordinary 
quantities ;  and  frequently  it  paffes  the 
limits  which  Nature  feems  to  have  ap¬ 
pointed  it,  and  mixes  with  the  general 
mafs  of  fluids. 

The  opinions  entertained  on  this  head 
are  as  different  as  the  circumftances  to 
which  they  owe  their  origin.  Some  au¬ 
thors  were  ftruck  with  the  analogy  of 
the  Bile  to  the  vegetable  bitters,  and  be¬ 
lieved,  with  Gliffon  and  Baglivi,  that 
Nature  had  provided,  in  this  fluids  an 
antifeptic  balfam.  There  are  others,  and 
among  them  Boerhaave  and  Senac,  who, 
chiefly  from  preconceived  notions  of  the 
nature  of  difeafes,  imagine  that  the  Bile 
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is  extremely  prone  to  putrefaction.  Nor 
do  the  obfervers  feem  to  be  much  better 
agreed  than  the  theorifts.  Dr.  Haller 
has  quoted  from  M.  Gaber  an  experi¬ 
ment  to  prove  that  the  Bile  begins  to 
ftink  in  a  cold  place,  within  two  hours 
after  death.  And  this  feems  to  have  per- 
fuaded  him,  that  the  Human  Bile  is  a 
very  improper  fubjeCI  for  experiments, 
as  we  may  be  deceived  by  phenomena 
which  are  merely  the  effects  of  putrefac¬ 
tion.  If  M.  Gaber’s  experiment  is  ad¬ 
mitted  as  conclufive,  Dr.  Haller’s  com¬ 
ment  is  certainly  juft,  and  I  may  be  fup- 
pofed  to  have  miftaken,  through  the 
whole  courfe  of  thefe  Experiments,  a  pu¬ 
trid  fluid  for  one  that  feemed  to  be 

» 

nearly  in  its  natural  ftate.  But  when  I 
find  that  Bile  taken  out  of  a  body  which 
is  yet  warm,  and  Bile  which  has  lain  in 
the  bladder  three  or  four  days  after  death, 
have  exactly  the  fame  properties,  and, 
particularly,  are  both  firmly  coagulated 
by  the  vegetable  acid,  I  am  inclined  to 

confider 
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coniider  M.  Gaber’s  cafe  as  fomewhat 
lingular.  We  know,  that  the  effect 
of  putrefaction  upon  the  coagulable  ani¬ 
mal  fluids,  is  to  diminifh,  and  gradually 
deftroy  their  difpofition  to  coagulate. 
And  can  we  fuppcfe  that  this  caufe  has 
been  operating  for  home  time,  with¬ 
out  producing,  in  the  fmalleft  degree* 
its  conftant  and  neceffary  effect  ? 

There  is  reafon  to  believe,  that  the 
Cyftic  Bile  may  vary  in  regard  to  this 
circumftance  in  different  fubjeCts.  It 
will  probably  be  more  putrefcent,  where 
the  general  mafs,  from  which  it  is  fepa- 
rated,  is  farther  advanced  in  the  feptic 
degeneracy.  And  it  is  befides  expofed 
to  particular  caufes,  which  may  influ¬ 
ence  this  procefs  ;  as  the  time  of  its  flag- 
nation  in  the  bladder,  and  the  ftate  of 
the  vapour  in  the  communicating  cavi¬ 
ties,  which  is  fometimes  quite  putrid 
very  foon  after  death.  It  may  happen, 
therefore,  that  the  Bile  fhall  become  pu¬ 
trid 
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trid  very  foon  after  death  ;  but  general^ 
ly,  as  I  have  already  obferved,  there  is 
a  fermentation,  or  at  leaf!:  a  fpontaneous 
change  of  qualities,  which  precedes  this 
liage,  and  is  diilinguifhed  by  the  pro¬ 
duction  of  the  faccharine  odour.  7  he  fen-* 
fes  difcover  accurately  enough  when  this 
terminates  in  putrefaction,  by  the  ex¬ 
change  of  an  agreeable  enough  fmell,  for 
one  that  is  fetid  and  difgufting.  And 
then  only  do  our  Experiments  fhew  fuch 
a  change  in  the  nature  of  the  Bile,  as 
might  be  expeCted  from  a  beginning  pu¬ 
trefaction. 


EXPERIMENT  XXX. 

The  concentrated  vitriolic  acid  being 
poured  upon  fome  putrid  Bile,  diffolved 
it  immediately,  with  fome  violence  and 
production  of  heat,  into  a  vifcid  black 
liquor.  Water  was  added  to  this  folu- 
tion,  which  then  acquired  a  dull  green 
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colour,  and  continued  always  turbid, 
though  it  was  left  perfectly  quiet.  This 
folution  being  evaporated,  gave  the  fame 
kind  of  refiduum  as  the  folution  Exp.  I. ; 
only  that  it  feemed  to  have  lefs  tenacity. 


EXPERIMENT  XXXI. 

The  mineral  acids  diluted  coagulated 
the  putrid  Bile.  But  the  coagulum  was 
rather  of  a  faffron  than  a  yellow  colour 
(Exp.  XI.) ;  and  fo  weak  and  brittle,  that, 
on  the  leaft  agitation,  it  broke  to  pieces, 
and  gave  the  appearance  of  a  turbid  folu¬ 
tion. 


EXPERIMENT  XXXII. 

/• 

The  vegetable  acids  poured  upon  the 
Bile  did  not  give  to  the  whole  the  form 
of  a  confident  curd  (Exp.  X.),  but  pro- 
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duced  a  number  of  fmall  broken  curds; 
nor  was  the  thinner  liquor  clear  and 
limpid,  but  turbid*  yellowifh,  and  with¬ 
out  acidity.  I  obferved  that  the  putrid 
Bile,  from  the  addition  of  the  acids,  got 
an  odour,  which  approached  very  nearly 
to  that  of  rancid  bacon. 

EXPERIMEN  T  XXXIII. 

Some  putrid  Bile  being  put  into  fpirit 
of  wine,  gave  to  this  liquor  a  deep  brown 
or  black  colour,  and  an  intenfely  bitter 
tafte.  The  precipitate  to  the  bottom  was 
made  up  of  a  number  of  broken  pieces, 
and  the  fpirituous  extract  was  not  clear 
and  transparent,  but  vifcid  and  opaque. 
It  gave  to  water  an  opaque  yellow  co¬ 
lour,  with  considerable  bitternefsr  Some 
vitriolic  acid  being  added  to  this  mix¬ 
ture  of  the  fpirit  and  water,  rendered  it 
turbid;  and  there  fell  to  the  bottom  a 
quantity  of  brown  flocci. 


EX  PE- 
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EXPERIMENT  XXXIV. 

Some  of  this  Bile  was  evaporated  by 
gentle  heat  to  the  confiftence  of  a  foft 
extract,  and  had  then  a  moft  intenfely 
bitter  tafte.  When  it  was  mixed  again 
with  water,  a  part  of  it  fubfided  on  {land¬ 
ing,  which  required  agitation  to  keep  it 
united  with  the  water.  I  cannot  fay  that 
I  was  ftruck  with  the  fmell  of  mufk  in 
any  of  thefe  Experiments. 


EXPERIMENT  XXXV, 

Some  putrid  Bile  being  joined  to  a 
mixture  of  bread  and  water,  gave  to  it 
its  own  peculiar  fetor.  But  this  mix¬ 
ture  being  fet  to  ferment  in  a  heat  be¬ 
tween  90^  and  ioo°  Fahr.  foon  loft  this 
fetor,  and  acquired  a  ftrong  empyreu- 

F  2  matiG 
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made  odour,  like  that  of  burnt  feathers* 
which  continued  in  it  for  a  long  time. 

It  appears*  from  thefe  Experiments, 
that  the  coagulability  of  the  Bile  is  di- 
mi  nifhed,  as  we  iliould  expeCt,  by  pu¬ 
trefaction,  It  even  becomes  mifcible  in 
a  certain  proportion  with  fpirit  of  wine ; 
difcovering  itfelf  by  the  vifcidity  which 
it  communicates  to  the  fpirituous  tincture 
of  the  putrid  Bile,  as  well  as  by  the  pre¬ 
cipitation  formed  from  the  tinCture  by  an 
acid ;  neither  of  which  were  obferved  in  the 
fame  circumftances  of  the  found  Bile. 
With  refpeCt  to  the  fenfible  qualities  of 
this  liquor,  as  there  is  no  mention  made 
of  the  fweet  tafte  in  the  laft  Experiments* 
I  prefume  that  its  principle  was  decom- 
pofed*  and  deftroyed  by  the  previous 
fermentation.  But  the  bitternefs  of  the 
Bile  is  fo  far  from  being  diminiflied  by 
the  beginning  putrefaction,  that  it  feems 
even  to  be  augmented  by  it;  at  lead:  the 
fpirituous  tinCture  of  the  putrid  liquor 

was 
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was  more  intenfely  bitter  than  the  fame 
preparation  of  the  Bile  in  a  found  ftate. 
It  appears,  therefore,  that  the  bitternefs  of 
the  Bile  refills  the  effeCl  of  putrefaction 
in  changing  the  qualities  of  bodies,  and 
continues  unaltered  when  the  coagulable 
matter  has  proceeded  far  in  its  degene¬ 
racy.  It  is  not  improbable  then,  that 
this  quality  in  the  Bile,  as  w7ell  as  in 
other  bodies,  is  connected  with  an  an- 
tifeptic  power,  though  it  cannot  entire¬ 
ly  prevent  putrefaction  in  a  matter  that, 
like  the  coagulable  lymph,  is  peculiarly 
difpofed  to  it ;  and  in  its  long  courfe 
to  reach  the  biliary  pores,  as  well  as 
during  its  Aagnation  in  the  gall-bladder, 
is  fubjeCted  in  a  fingular  manner  to  the 
animal  powers  which  tend  to  induce  this 

When  the  Bile  has  been  coagulated 
by  the  vegetable  acid,  it  is  no  longer 
mifcible  with  water  (Exp.  XX.),  but  it 
communicates  to  this  fluid  its  tafle  and 

E  3  colour, 
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colour,  together  with  a  portion  of  its 
coagulable  matter,  fufficient  to  give  to 
the  infufion  a  degree  of  vifcidity  and 
opacity,  if  the  bitter  of  the  Bile  is  real¬ 
ly  antifeptic,  and  the  putrefcency  of  this 
fluid  depends  on  the  coagulable  lymph, 
which  feerns,  from  our  Experiments,  to 

T- 

make  the  greatefi  part  of  its  fubilance, 
we  may  exped:  to  find  that  the  infufion 
of  the  coagulum  (Exp.  XX.)  is  more  an- 
tifeptic  than  the  original  Bile  ;  fince  it 
contains  the  bitter,  together  with  a  fin  aid¬ 
er  proportion  of  the  coagulable  matter. 

/  i 

EXPERIMENT  XXXVI. 

Into  each  of  three  feveral  phials, 
which  I  fhall  diftinguifh  by  N°  I,  2,  3, 
I  put  an  ounce  of  raw  beef.  To  the  firft 
I  added  water  only  ;  to  the  fecond  an 
equal  quantity  of  a  light  infufion  of  the 
coagulated  Bile  in  water ;  to  the  third 

the  lame  proportion  of  water,  with  two 

1  tea— 
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tea-fpoonfuls  of  Bile.  Thefe  mixtures, 
being  clofe  flopped,  were  expofed  to  a 
heat  between  90°  and  ioo°  Fahr.  Ex¬ 
amining  them  twenty-four  hours  after, 

I  found,  in  N°  2,  and  3,  that  fweetifh, 

.  / 

fprightly  fmell  which  one  perceives  in 
fermenting  mixtures;  and,  in  NQ  x,  a 
ftrong  odour  of  fpirit  of  lavender.  This 
furprifed  me,  till  I  recollected  that  the 
cork  of  this  mixture,  being  an  old  one, 
had  probably  been  rued  for  flopping  a 
phial  containing  fpirit  of  lavender,  feme 
portion  of  which  adhering,  the  odour  had 
been  exalted,  and  diffufed  through  the 
mixture  by  the  fermentation.  At  the 
end  of  four  days,  during  which  time  the 
lamp  of  the  furnace  had  been  twice  al¬ 
lowed  to  go  out,  but  the  mixtures  were 
never  quite  cold,  I  took  them  out,  and 
placed  them  in  a  chamber,  the  heat  of  - 
which  was  generally  near  6o0  Fahr.  I 
examined  them  every  day,  and  about 
eight  days  afterwards  I  obferved,  in  N3  3, 
a  peculiar  fmell,  which  reminded  me 

F  4  of 
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of  a  rotten  melon.  But  N°  i,  and  2,  re¬ 
mained  fweet  about  a  month  longer,  the 
former  fuelling  ftrong  all  the  time  of 
fpirit  of  lavender.  At  length  N°  2.  ac¬ 
quired  the  fame  fetor  exa&ly,  which  had 
been  obferved  in  3  ;  and  N°  1.  began 

to  ftink  foon  after. 

\ 

r 

experiment  XXXVII, 

I  chose  three  phials  of  the  fame  fize, 

*= 

and  put  into  each  half  an  ounce  of  raw 
mutton;  to  N°  1.  I  added  feven  tea- 
fpoonfuls  of  water ;  to  N°  2,  fix  tea- 
fpoonfuls  of  water,  and  one  of  Bile  ;  to 
N°  3.  the  infufion  of  a  tea-fpoonful  of 
Bile,  coagulated  by  the  vegetable  acid,  in 
feven  tea-fpoonfuls  of  water.  Thefe 
phials  were  corked,  and  left  in  a  room 
which  had  a  conftant  fire  in  it.  Two 
days  after,  Tuefday  the  24th  of  March, 
the  mixture  N°  1.  had  acquired  an  evi¬ 
dent  fetor ;  and,  in  N°  2,  I  obferved  that 
6  fweet 
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fweet  fmell  which  precedes  the  putrefac¬ 
tion  of  the  Bile.  On  Thurfday  the  pu¬ 
trid  fmell  was  to  be  perceived  in  N°  2  ; 
but  N°  3.  continued  fweet.  By  Sunday 
this  mixture  had  alfo  acquired  a  begin¬ 
ning  fetor. 


EXPERIMENT  XXXVIII. 

I  repeated  the  fame  Experiment, 
and  joined  to  N°  i?  2,  3,  another  mix¬ 
ture  (N°  4.),  containing,  together  with 
the  meat  and  water,  a  tea-fpoonful  of 
lemon-juice.  I  obferved,  in  N°  1,  a 
ftrong  acid  odour,  like  that  of  the  fweat 
of  fome  people,  which  preceded  its  pu¬ 
trefaction.  It  hunk  before  there  was  any 
perceptible  change  in  the  other  mixtures. 
One  of  the  phials  happening  to  break  at 
this  time,  I  took  out  their  corks,  and  let 
them  all  hand  open.  No  2.  and  3.  ac-* 
quired  the  putrid  fetor  fooner  than  in  the 
former  Experiment,  but  in  the  fame  or¬ 
der; 


4 
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der;  N°  2.  beginning  firft  to  fmell; 
N°  4.  kept  the  longeft  fweet.  It  was 
diftinguifhed  from  the  other  mixtures  by 
its  pale  white  colour,  while  the  others 
had  a  florid  bloody  appearance.  But, 
when  N°  4.  began  to  ftink,  it  loft  its 
white  colour,  and  became  florid  alfo. 
The  furface  of  this  mixture  was  covered 
with  a  mould  which  I  did  not  perceive 
in  any  of  the  others  N 

It  has  been  obferved,  that  the  milk  of 
carnivorous  animals,  when  thev  were  fed 

j  j 

on  meat  and  water  only,  was  ftill  acefcent, 
and  to  explain  this  fact,  it  has  been  ima¬ 
gined,  that  the  powers  of  fecretioii  were 
capable  of  reproducing  the  vegetable  na¬ 
ture  in  animal  matter.  But  it  appears, 

*  This,  I  believe,  might  be  a  reafon  of  its 
keeping  longer  fweet ;  for,  in  another  Experiment, 
when  this  mould  was  prevented,  by  frequent  agita¬ 
tion,  the  mixture  with  the  acid,  and  that  with  the 
infufion  of  coagulated  Bile,  began  to  fmell  about 
the  fame  time. 


from 
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from  thelaft  Experiment,  that  a  mixture 
of  lean  mutton  and  water  limply,  pailes 
through  the  acetous  ilage  of  fermenta¬ 
tion  before  it  putrefies.  And  it  is  per¬ 
haps  on  this  account,  that  a  diet  of  long- 
kept  faked  meat  has  fuch  pernicious  ef¬ 
fects  upon  the  conftitution,  it  being  moft 
probably  incapable  of  this  fermentation. 
The  ufe  of  frefh  butcher-meat  is  found 
to  be  very  advantageous  to  bailors 3  who 
have  become  fcorbutic  by  a  long  courfe 
of  faked  meats,  and  to  have  an  effedb  li- 
milar  to  that  of  frefh  vegetables. 

But,  with  refpedt  to  the  chief  objedt 
of  thefe  Experiments,  there  is  one  dif¬ 
ference  among  them  which  I  fhall  not 
pretend  to  explain,  becaufe  I  do  not 
know  whether  it  will  be  found  to  be 
conftant,  or  merely  accidental.  It  fee  ru¬ 
ed  as  if  the  application  of  a  heat,  in  the 
beginning,  fufficient  to  excite  a  brifk 
fermentation,  had  enabled  both  the  Bile, 
and  the  infufion  of  its  coagulum,  to  re¬ 
tard 


r 
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tard  longer  the  feptic  procefs,  But  this, 
I  think,  may  be  fairly  deduced  from  all 
the  Experiments,  that  the  Bile,  far  from 
being  fo  extremely  putrefcent  as  many 
have  imagined,  is  rather  antifeptic;  and 
that,  when  it  has  been  coagulated  by  the 
acids,  it  imparts  to  water  a  ftronger  an¬ 
tifeptic  power  than  we  obferve  in  the 
pure  and  unaltered  Bile.  The  Bile  em¬ 
ployed  in  Exp.  XXXVI.  had  lain,  to  my 
knowledge,  three  days  in  the  dead  body; 
and  when  the  gall-bladder  was  taken 
out,  there  was  a  very  offenfive  fmell  in 
all  the  abdominal  nnfcera.  Yet  this  fluid, 
being  poured  into  a  phial,  and  clofely 
flopped,  acquired  a  fweet  fmell,  which 
continued  fome  days  before  the  putrid 
fetor  began.  And  we  find,  from  the 
Experiment,  that  it  had  a  greater  effedt 
than  fo  much  water  in  retarding  putre¬ 
faction,  and  in  making  it  lefs  offenfive. 
But  the  watery  infufion  of  the  coagulum 
being  more  antifeptic  than  the  Bile,  miift 
be  much  more  fo  than  mere  "water. 


This 
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This  antifeptic  principle  of  the  Bile 
cannot  refide  in  the  part  to  which  it  owes 
its  coagulability;  and  which  appears  to 
be  exactly  analogous  to  the  lymph  of  the 
blood.  It  is  probably  connected  with 
the  bitternefs  of  this  fluid,  and  is  like 
that,  a  quality  of  the  colouring  mat¬ 
ter.  And  thus  are  we  perfuaded,  that 
the  authors  who,  merely  from  connder¬ 
ing  the  bitternefs  of  this  animal  liquor, 
imagined  in  it  an  antifeptic  power,  were 
not  deceived  by  the  analogy  of  Nature. 
But  as  they  were  ignorant  of  the  compo- 
fition  of  the  Bile,  they  affirmed  of  the 
whole  what,  properly,  belongs  only  to  a 
part, 

\ 
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THE  Reader  beholds,  with  plea- 
fure  probably,  the  end  of  this  tedious  in- 
veftigation.  But,  although  the  harbour 
Teems  To  near,  and  his  impatience  invites 
us  into  it, 

Crebref cunt  opt  at  as  Aura  portufque  patefcit 
Jam  propior - — - — — 

we  cannot  To  Toon  flop  our  courfe.  The 
Experiments  fuggeft  opinions,  which, 
by  their  novelty,  captivate  the  mind,  and 
hurry  it  into  theory.  In  fpite  of  our- 
felves  we  are  carried  into  that  Tea  which 
lias  To  often  proved  fatal  to^  obfervers ; 
and  whole  rocks,  though  frequently 
pointed  out,  are  To  difficult  to  be  avoid¬ 
ed.  We  fhall  give  the  reflections,  as  they 
naturally  arife  from  the  fubjecl  we  have 
been  examining,  without  fearching  after 
any  other  order. 

And  this  is  the  firft  which  prefents  it- 
felf.  Of  all  the  animal  fluids,  the  Milk 
and  the  Bile  feem  to  be  the  moft  analo¬ 
gous 

i  . 
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gous  to  one  another,  and  to  the  common 
mafs  of  blood.  The  bafis  of  thefe  li¬ 
quors  is  a  coagulable  matter,  which, 
though  it  gets  fome  variety  from  the 
progrefs  it  has  made  in  the  feptic  animal 
procefs,  and  from  its  ftate  of  union  with 
other  fubftances,  pofleffes  the  fame  gene¬ 
ral  charadferiftic  properties.  From  the 
milk  we  obtain  a  matter  analogous  to  the 
fugar  of  vegetables  ;  and  that  fome  what 
of  the  fame  kind  is  contained  in  the  Bile 
feems  evident  from  its  fweet  tafte,  ex¬ 
tracted  by  fpirit  of  wine,  and  by  wTater ; 
as  w7ell  as  from  the  fermentative  pro¬ 
cefs  which  precedes  its  putrefa&ion.  It 
is  believed,  with  appearance  of  reafon, 
that  the  fame  fubftance  refides  in  all  nu¬ 
tritive  matters,  whether  animal  or  vege¬ 
table*;  and  confequently  in  the  blood. 
We  may  fuppofe  that  it  is  evolved,  and 
rendered  more  evident,  by  the  animal 
procefs  for  the  fecretion  of  the  milk,  and 
of  the  Bile,  in  fome  fuch  manner  as  it  is 

*  Diet,  de  Chymie,  Sucre. 
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evolved,  in  the  farinaceous  feeds,  by  the 
vegetable  procefs  attending  their  germi¬ 
nation.  I  had  no  opportunity  of  examin¬ 
ing  the  faline  contents  of  the  Human 
Bile;  but  Monf.  Cadet’s  analyfis  of  the 
Bile  of  the  ox  furnifhed  him  with  fome 
common  fait,  fome  fixed  alkali,  and 
fome  of  that  little  known  matter  which 
has  been  named  the  effential  fait  of  milk, 
from  its  being  firft  difcovered  in  this  li¬ 
quor.  And  we  are  allured,  by  Monf. 
Beaume,  that  thefearethe  very  falls  which 
he  obtained  from  the  milk  of  that  fort 
of  animals  I  do  not  know  whether 
the  faline  contents  of  the  blood  have  been 
fo  particularly  enquired  after;  but  it 
fee  ms  probable  that  we  fhall  find  thefe 
fluids  as  fimilar  in  their  ferous,  as  in 
their  coagtilable  part. 

And  here  the  connection  feems  to  be 
at  an  end ;  for  the  colouring  and  bitter 
part  of  the  Bile  differs  much  from  the 

#  Di£L  de  Chvrnie,  Lait . 
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colouring  matter  of  the  blood;  and  this 
is  (till  more  different  from  the  oil  of  the 
milk.  Yet  the  greateft  chemifts  of  our 
age,  as  Gaubius,  and  the  author  of  the 
JDiSt.  de  Chymie  are  perfuaded,  that  the 
colouring  matter  of  the  blood  is  of  a  na¬ 
ture  analogous  to  the  oil  of  the  milk,  or 
of  the  chyle;  and  tliat  its  differences  are 
to  be  explained  from  the  changes,  which 
our  fluids  undergo  in  the  courfeof  the  cir¬ 
culation.  But  furely,  if  the  powers  of 
circulation  can  convert  the  oil  into  the 
colouring  matter  of  the  blood,  as  the 
fame  powers  continue  to  operate,  they 
may  change  this  fubftance  into  the  co¬ 
louring  matter  of  the  Bile;  for  the  re¬ 
lation  between  thefe  feems  to  be  ftill 

V 

more  intimate. 

And  what  are  the  powers  of  circu¬ 
lation  to  which  we  principally  attri¬ 
bute  the  abovementioned  changes  ? 
They  do  not  feein  to  belong  to  the 
mechanical  clafs;  for  thefe  are  incapable 
of  changing  the  properties  of  bodies. 
The  effedts  o±  the  circulation,  when  car- 

G  ried 
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ried  farther  in  the  fame  fluids  than  Na¬ 
ture  intended,  difcover  very  plainly  the 
power  which  has  moll  influence  there* 
If  an  animal  is  denied  all  food,  while  his 
vital  functions  fubfift  in  vigour,  there 
follows  foon  a  putrid  diflolution  of  the 
circulating  rnafs.  But  the  ftages  of  fer¬ 
mentation  tending  towards  putrefaction, 

1  though  we  have  marked  but  a  few  of 
them,  exift,  perhaps,  in  infinite  variety  ; 
and  thofe  we  are  acquainted  with  are  re- 
markable  for  their  power  of  producing 
new  bodies.  And  if  the  changes  of  the 
fluids  from  the  circulation  are,  in  an 
extreme  degree,  the  effects  of  an  advan¬ 
ced  fcage  of  the  feptic  procefs,  is  it  not 
probable  that  intermediate  changes  are 
the  effects  of  fome  intermediate  ftage  in 
the  fame  procefs  ? 

This  procefs  is  regulated  by  the  cir- 
cumftances  of  the  fubjeCt  which  is  ex- 
pofed  to  it.  Thus  the  coagulable  lymph, 
out  of  the  body,  in  favourable  circum- 
ftances,  produces,  by  a  fort  of  fermenta¬ 
tion,  a  mild  pus .  But  if  thofe  condi¬ 
tions 
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tions  are  not  prefent,  which  ferve  to  go¬ 
vern  the  procefs,  and  flop  it  at  this  point, 
it  haftens  on  to  the  ftage  which  is  called 
pi itrefaSilon.  So  we  imagine  that  the 
fame  procefs,  regulated  by  the  laws  of 
the  ceconomy,  produces,  in  the  courfe  of 
the  circulation,  ufeful  changes  in  our 
fluids ;  as  the  converfion  of  the  oil  into 
the  colouring  matter  of  the  blood,  and  of 
this  into  the  colouring  matter  of  the 
Bile ;  nor  does  it,  except  when  thefe  laws 
are  broken  through,  proceed  to  the  pu¬ 
trefactive  ftage. 

This  is  the  hypothefis,  which  natural¬ 
ly  was  fuggefted  by  the  almoft  perfect 
analogy  of  thofe  fluids.  And  Gaubius 
imagines,  that  the  oily  origin  of  the  red 
globules  is  manifefted  in  their  form, 
which  depends,  he  fuppofes,  on  their 
repulfion  to  the  watery  fluid  around  them. 
And  when  the  red  colour  of  the  blood  is 
diffufed  in  water,  this,  he  thinks,  is  ow¬ 
ing  to  the  intervention  of  the  ferum, 

G  %  which 
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which  has  an  effed  like  that  of  ether 
vifeids,  in  rendering  this  oily  matter 
mifcible  with  water.  And  hence,  fays 
he,  it  happens,  that  the  application  of  a 
boiling  heat  to  water,  tinged  by  the  red 
globules,  deprives  it  of  its  colour,  by 
coagulating,  and  caufing  a  feparation  of 
the  ferum  or  lymph 

Yet  I  found,  by  Experiment,  that 
boiling  water,  poured  upon  the  craffa- 
men  turn  of  the  blood,  and  furred  with 
it,  extraded  a  fine  clear  red  colour,  while 
it  precipitated  to  the  bottom  of  the  glafs 
a  quantity  of  coagulated  lymph,  which 
had  fill  fome  tinge.  But  it  appeared, 
that  all  the  lymph  was  not  precipitated, 
and  that  fome  of  it  remained  united  with 
the  colouring  principle  in  the  tranfpa- 
rent  watery  folution;  for,  upon  adding 
to  this  a  little  nitrous  acid,  the  red  co¬ 
lour  difappeared,  and  there  fell  to  the 
bottom  of  the  glafs  fome  white  grumes. 


*  Patholog.  §  342. 
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Thus  it  feemed,  that  the  principle  of  co¬ 
lour  in  the  blood  refembled  the  fame  prin¬ 
ciple  of  the  Bile,  in  its  Arid:  union  with 
the  coagulable  matter,  and  in  being  of 
fuch  a  nature  as  to  fly  off  with  the  ni¬ 
trous  acid. 

I  th£  applied  to  the  craffamentum 
the  ftrong  mineral  acids,  all  of  which 
formed  with  it  turbid  folutions,  of 
a  deep  brown  colour.  The  addi¬ 
tion  of  water  to  thefe  folutions  caufed  a 
plentiful  precipitation,  and  the  colour 
feemed  to  follow  the  precipitated  matter, 
and  appeared  in  a  circle  at  the  bottom  of 
the  glafs. 

Some  of  the  craffamentum  being  put 
into  fpirit  of  wine,  feemed,  after  a  couple 
of  days,  to  have  communicated  very 
little  to  the  fpirit.  And  this  circumftance 
diflinguifhes  it  remarkably  from  the  Bile; 
whofe  colouring  matter  we  have  feen  is 
very  readily  diffolved  by  fpirit  of  wine. 

G  3  Spirit  us 
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Spiritus  nitri  dulcis  extracted  from  a  bit 
of  the  craffamentum  a  dark  tinge;  but 
more  flowly  and  imperfe&ly  than  it  fe- 
parates  the  colouring  matter  of  the  Bile. 
Yet,  a  very  fmall  quantity  of  fluid  blood 
being  poured  into  a  phial  of  fp>  nitri 
dulcis ,  was  entirely  flopped  of  its  colour; 
and  there  fell  to  the  bottom  fome  pure 

white  coagulated  matter.  This  tindfure 

» 

was  opaque,  like  the  fame  tindture  of 
the  yolk  of  the  egg,  not  tranfparent  like 
that  of  the  Bile. 

a  *  •  . .  i  ♦ 

It  feemed,  from  thefe  Experiments, 
that  the  colouring  matter  of  the  blood, 
though  probably  of  a  nature  analogous 
to  the  colouring  matter  of  the  Bile,  is 
yet  in  a  different  ftate;  fince  they  do  not 

give  the  fame  phenomena  in  their  mix- 

■  t  ■  ■ .  •  . 

ture  with  the  acids,  &c, 

,  j  ■  .  c.  .  - 

The  yolk  of  the  egg,  being  intended 
for  the  formation  of  blood  in  the  young 
fetus,  is,  probably,  adapted  to  the  feeble 

condition 
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condition  of  the  animal  powers  in  the 

commencement  of  life.  We  fttould  ex- 

\ 

pedt  to  find  it  a  blood  half-prepared  by 
the  mother,  and  requiring  only  a  flight 
change  from  the  tender  organs  of  the 
chick.  Dr.  Haller  thinks  that  he  has 
obferved,  with  the  microfcope,  the  gra¬ 
dual  change  of  the  yellow  matter  of  the 

egg  to  red  blood,  in  the  veflels  of  the 

>* 

young  animal.  But  it  feems  to  be  com- 
pofed,  like  the  milk,  of  ingredients  ve¬ 
ry  analogous  to  thofe  of  the  common 
mafs.  Indeed,  as  it  is  provided  for  the 
nutrition  of  a  ftill  weaker  animal,  it 
feems  to  be  ftill  more  fimilar  to  blood. 
It  contains  a  colouring  matter,  which, 
like  that  of  the  blood,  and  of  the  Bile, 
flies  off  with  the  ftrong  nitrous  acid. 
This  matter  is  diflblved  by  fpiritus  mtri 
dulcis ,  or  by  a  mixture  of  aq.  forth  and 
fpirit  of  wine,  and  leaves  a  white  curd, 
which  feems  to  be  a  pretty  pure  coa- 
gulable  lymph. 

G  4  Thus 
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Thus  have  we  a  fcaleof  animal  fluids, 

,  '  s. 

of  which  all  are  iimilar,  yet  all  different; 
the  milk,  the  yolk  of  the  egg,  the  bloody 
and  the  Bile.  The  two  former  may  be 
confidered  as  preparations  for  the  other 
two,  to  which  they  gradually  approach; 
the  yolk  being  the  moil  analogous.  It  is 
their  common  chara&er  to  contain  a  coa- 
gulable  matter,  united  with  another, 
that  has  for  its  chief  ingredient  the  phlo- 
gifton.  In  the  milk  this  principle  is  fa 
fettered  by  its  union  with  other  matters, 
as  to  get  very  nearly  the  form  of  the  ve¬ 
getable  expreffed  oils.  It  fee  ms  to  be 
gradually  evolved  by  the  animal  procefs, 
and  at  length,  in  the  Bile,  gives  evident 
indications  of  its  being  prefent  in  a  more 
Ample  and  aCtive  llate.  There  may  he 
in  the  animal  body,  for  aught  we  know, 
an  apparatus  for  feparating  this  matter 
in  a  pure  and  uncompounded  form.  Per« 
haps  the  brain,  and  its  productions,  is 
the  organ  intended  for  this  function ;  and 
the  phenomena  of  fenfation  and  motion 

would 
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would  almoft  tempt  one  to  imagine  it 
if  it  were  allowable  to  indulge  conjec¬ 
tures  in  medicine,  that  are  incapable  of 
demonftration. 

C  .  .  .  ■  »  -i 

'  '  •  f  ‘ 

If  one  were  to  take  the  two  extremes 
of  this  fcale,  and  compare  the  colouring 
matter  of  the  Bile  with  the  butter  of  the 
milk,  he  would  fay  that  their  difference 
refembled  that  between  the  bland,  and  the 
effential  oils  of  vegetables.  For,  while 
the  former  is  readily  diffolved  by  fpirit 
of  wine,  the  latter  feems  to  be  little  af¬ 
fected  by  it;  and  while  the  milk  is  per¬ 
fectly  mild,  and  free  from  all  ftimulus, 
the  Bile,  though  it  is  faid  not  to  be  bit¬ 
ter  in  every  animal,  is  in  all  pofTeffed  of 
confiderable  acrimony  and  power  of  irri¬ 
tation.  The  colouring  matter  of  the  Bile 
difcovers  alfo  a  much  ftronger  attraction 
to  the  mineral  acids,  and  gives  indubi¬ 
table  marks  of  a  more  evolved  phlogifton. 
If  he  were  to  fuppofe  that  this  change  is 

*  Vid,  Thefts  de  Calore,  Edinburg.  1770. 

wrought 


\ 
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wrought  by  the  animal  feptic  procefs  in 
the  courfe  of  the  circulation,  he  would 
in  fome  meafure  be  juftified  by  our  ob-» 
ferving,  that  an  analogous  change  is  pro¬ 
duced  in  the  bland  vegetable  oils,  by  a 
fpontaneous  fermentation.  For  this,  as 
well  as  the  application  of  heat  in  diftilla- 
tion,  approaches  them  nearer  to  the  cha¬ 
racter  of  the  effential  oils.  But  it  mull: 
be  remembered,  in  confidering  this,  and 
every  animal  operation,  that 

€4  ’Tis  but  a  fart  we  fee,  and  not  the  whole  ” 

Pope. 

We  know  that  there  is  a  fermentative 
procefs  continually  going  on  in  our 
fluids,  which  tends  to  putrefaction ;  but 
we  know  alfo  that  it  is  regulated  by 
the  animal  powers,  in  a  manner  which 
we  do  not  underhand,  and  fhall  never 

be  able  to  imitate. 

If  then,  according  to  the  idea  that  has 
juft  nowr  been  expreffed,  we  range  thefe 
fluids  in  the  order  in  which  they  have 
fuftained  the  procefs  of  animalization, 

the 


BILIARY  SECRETION.  91 

the  milk  and  the  Bile  will  be  directly  op?- 
pofed  to  each  other.  In  the  former,  this 
procefs  feems  to  have  advanced  farther 
than  in  the  common  circulating  mafs  ; 
but  not  fo  far  in  the  latter ;  and  this 
agreeably  to  the  purpofe  of  Nature 
in  preparing  thefe  liquors.  The  milk, 
being  intended  for  nutriment  mere¬ 
ly,  fhould  partake  of  the  vegetable  na¬ 
ture;  fince,  without  reafoning  on  the 
affair,  we  find,  by  Experience,  that  a 
mixture  of  vegetable  matter  in  our  ali¬ 
ment  is  abfolutely  neceffary.  But  the 
Bile  is  to  aid  that  procefs  by  which  ve¬ 
getable  is  converted  into  animal  matter; 
and  therefore,  we  might  fuppofe,  could 
fcarcely  be  too  much  animalized. 

One  is  the  more  inclined  towards  this 
hypothefis,  by  obferving  Nature’s  care 
to  feleft,  for  the  fecretion  of  the  Bile, 
that  blood  in  which  the  feptic  animal 
procefs  may  reafonably  be  fuppofed  the 
farthefl;  advanced.  She  does  not  employ 
fiere,  as  in  the  other  iecretions,  arterial,  but 

venous 
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venous  blood ;  returning  too  from  parts 
where  fermentations,  the  nearefl:  to  pu¬ 
trid,  are  continually  going  on;  effufed, 
and  ftagnating,  perhaps,  in  the  fpleen ; 
and  fpread  out  afterwards  through  the 
fluggiih  fyftem  of  the  vena  portarum . 

But,  if  the  hypothecs  is  well  found¬ 
ed,  we  muft  obferve,  that  whatever  ac¬ 
celerates  the  feptic  animal  procefs,  has  a 
tendency  to  increafe  the  Biliary  Secre¬ 
tion  ;  fince  it  favours  that  change  of  the 
blood  which  fits  it  for  becoming  Bile. 
And  is  it  not  in  this  light  that  we  are  to 
view  the  large  fecretion  of  Bile,  which 
feems  to  be  always  the  confequence  of  a 
continuance  of  hot  weather ;  and  which 
fliows  itfelf,  more  remarkably,  in  the  in¬ 
termittent,  and  remittent  fevers  of  the 
warm  climates,  arifing  from  putrid  miaf- 
xnata  ?  For,  that  this  fymptom  is  not 
fo  much  the  effed  of  the  intermittent 
paroxyfm,  as  of  a  certain  ftate  of  the 
fluids  in  the  hot  feafon,  appears  from  an 

obfer- 
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obfervation  of  Mr.  Cleghorn’s;  that  when 
the  intermittents  of  the  Summer  conti¬ 
nued  until  the  cold  weather  fet  in,  they 
loft  their  malignity  and  contagion,  and 
were  no  longer  attended  by  the  excef- 
five  redundancy  of  Bile.  And  the  idteric 
colour, -which  charadterifes  the  fame  kind 
of  fevers,  when  they  feem  to  have  moft  of 
the  putrid  nature,  is  it  not  to  be  explain¬ 
ed  in  the  fame  manner  ?  Some  have 
doubted  whether  this  appearance  had 
any  connexion  with  the  redundancy 
and  abforption  of  Bile ;  but  it  feems  a 
probable  opinion,  from  confidering  the 
relation  of  this  fever  to  thofe  which  have 
been  called  bilious ;  and  the  only  obfer¬ 
vation,  which  we  find  directly  in  point, 
appears  to  confirm  it.  It  is  remarked 
by  Dr.  Lind,  that  the  ferum  of  the  blood 
in  a  fever  diftinguiftied  by  this  fymptom, 
and  named  on  that  account  a  yellow  fe- 
very  had  a  bitter  tafte* 


6 


The 
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The  abundance,  as  well  as  acrimony 
of  the  Bile,  which  have  been  obferved 
in  animals  that  were  ftarved  to  death, 
do  they  not  correfpond  exactly  with  this 
notion  ?  Morgagni  imagines,  that  the 
diftenfion  of  the  gall-bladder,  which  oc¬ 
curred  in  thefe  cafes,  depended  on  the 
emptineft  of  the  ftomach  preventing  the 
ordinary  compreffion  of  that  refer  voir 
But  Dr.  Haller  found  the  ftomach,  as 
well  as  gall-bladder,  full  of  Bile,  in  an 
animal  that  was  ftarved  to  death  j\  And 
another  obferver  has  remarked  a  vomit- 
ingof  Bile,  and  jaundice,  among  the  con- 
fequences  of  a  privation  of  food ;  and, 
we  fuppofe,  of  that  increafed  tendency  to 
putrefadion  which  prefently  follows 

.  i  . 

But  there  are  other  confederations, 
which  fupport  the  opinion  of  a  connec¬ 
tion  between  the  oil,  the  colouring  mat- 

*  Bp.  Anat.  Med.  XXVIII.  §  6. 

■f  Phyfiolog.  L.  XIX.  f.  ii.  i  ia 
t  Fanton,  Diff.  Anatom?  p.  39. 


ter 
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ter  of  the  blood,  and  that  of  the  Bile. 
In  the  early  fetus,  both  the  blood  and 
the  Bile  are  without  colour,  and  no  fat 
is  to  be  found  in  the  cellular  membrane. 
Afterwards  the  red  globules  appear ;  the 
oil  is  depofited  along  the  courfe  of  the 
arteries  ;  the  Bile  acquires  colour,  and 
at  length  acrimony.  The  life  of  the  fe¬ 
tus  is  little  more  than  vegetable,  and  the 
animal  feptic  procefs  is  then  extremely 
weak.  It  would  feem,  that  the  firft  tinge 
of  the  Bile  was  derived  from  the  red 
globules  palling  the  Secretion,  without 
much  previous  change  Dr.  Haller 
thinks  it  perfe&ly  evident,  that  the  red 
globules  are  formed,  in  the  chick,  from 
the  matter  of  the  yolk;  for,  the  firft  ap- 
pearanceof  colour  in  the  blood,  as  it  flows 
through  the  umbilical  veftels,  is  yellow; 
then  a  mixture  of  yellow  and  red ;  and 
fo  on  to  the  fine  florid  colour  of  a  tho¬ 
roughly  compleated  blood.  But  when 

*  Elem.  PhyfioL  L.  XXIII.  f,  iii,  I.  in  feta 
conftanter  duicis  ell  (Bilis)  mucofa,  rubra,  infxpicra. 

we 
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we  obferve,  that  the  fir  ft  appearance  of 
colour  in  the  Bile  is  red,  does  it  not  be¬ 
come  equally,  probable  that  the  red  glo¬ 
bules  are  the  fource  of  the  colouring  mat¬ 
ter  of  the  Bile,  which  the  feeble  powers 
of  life  are  yet  unable  perfectly  to  form  ? 


And,  even  in  the  adult,  when  the 
vital  powers  languiih ;  when  the  red 
globules  are  formed  with  lefs  facility  $ 
and  water,  inftead  of  oil,  is  depofited  in 
the  cellular  membrane,  as  in  cachexy 
and  dropfy  j  the  Bile  is  found  without  its 
ufual  colour  and  acrimony.  Among  the 
many  cafes  of  this  kind,  the  Reader  muft 
allow  me  to  mention  one  from  Gliffon, 
together  with  the  refledions  which  it 
fuggefted.  He  will  fee,  that  this  accu¬ 
rate  obferver,  and  fubtle  theorift,  had 
formed  nearly  the  fame  notion  of  the 
Bile,  that  I,  before  I  had  confulted 
him,  was  led  to  by  my  Experiments* 
Brat  nempe  apud  nos  mulier  cha- 
cheElica ,  in  cujus  vejiculd  felled  de- 

prehendimus 
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t 

prehendimus  humor em  ferofum ,  palli- 
dumque ,  Ininime  dinar afcentem ,  yW  inftipU 
dum  potius ,  dulcique  proximum .  Credit 
bile  fane  eft,  in  ed  valorem  vitalem  pau - 
periorem  fuijfe  quam  ut  aduftionem  ejfece- 
nit 5  adeoque  excrementum  illud  fine  ama-° 
ritudine  expurgatum  efte .  U tcunque  indi-° 
do  eft  ferum  necejfarib  ad  humbris  fellei 
ftrudluram  concurrere .  It  would  be  eafy 
to  multiply  fafls  of  this  kind.  Let  me 
add  another,  taken  from  Rivalerius  by 
Lieutaud,  exenter ationem  cadaver 

ms  vim  chacheftici,  Leiicophlegmatia 
diuturna  ext  inch,  in  confpecium  *v eniebat 
*< veftcula  fellea ,  humor  em  albicantem , 

I  all  cum  continens —  hiculpatis  c  ceteris 
« vifceribus  In  the  cafe  of  a  dropfy 

following  an  intermittent  fever,  from 
Storck,  Cyftis  fellea  c  out  inch  at  humor  eni 
albumini  ovonmi  plane  fimilhmum  jv 


*  L.  i.  Obf.  850. 

f  L,  i.  Obf.  6 1 8.  Vid.  etiam,  Obf.  903,* 
983.  et  Morgagn.  Ep.  XXXVIII.  19,  &c. 
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Thus  it  appears,  that  the  Bile  is  fomc- 

times  without  any  colouring  matter,  a 

'  * 

mere  ferum  ;  and  that  thefe  are  the  cafes 
in  which  the  red  globules  are  defective, 
and  the  procefs  Tor  making  them  confi- 
derably  impaired.  And  does  not  this 
confirm  our  idea  of  the  origin  of  the  co¬ 
louring  matter  of  the  Bile ;  that  it  is 
produced  from  the  red  globules,  by  the 
abovementioned  procefs  a  little  farther 
extended  ? 

Perhaps  another  obfervation  may  fet 
this  in  a  ftronger  light.  Though  proper 
aliment  be  taken  in,  the  powers  of  cir¬ 
culation  are  not  capable  of  furnifhing 
loon  a  great  quantity  of  red  globules ; 
and  they  are  rendered-  ftill  lefs  capable  by 
being  weakened.  After  large*  and  re¬ 
peated  evacuations  of  red  blood,  the  flo¬ 
rid  colour  difappears  in  the  vital  ftream, 
and  frequently  cannot  again  be  reftored. 

But  there  is  another  cafe  of  exhau- 
ftion,  where  the  blood  is  not  recruited  by 

aliment ; 
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aliment ;  and,  the  vital  functions  going 
on,  it  is  diffipated  by  a  fpontaneous  de¬ 
generacy.  We  find  it  remarked,  in  the 
difledtion's  of  fome  people  who  perifhed 
by  failing,  that  their  veflels  were  quite 
empty 

Let  us  now  confider  the  influence 
which  thefe  different  cafes  will  have  on 
the  biliary  fecretion.  If  the  Bile  is  as 
analogous  to  the  Blood  as  the  Experi¬ 
ments  perfuade  us,  and  the  colouring 
matter  of  the  one  fluid  is  derived 
from  that  of  the  other,  the  lofs  of  fuch  a 
quantity  of  red  globules  as  the  fyftem  is 
unable  to  reftore,  mull  produce  a  defedt 
of  colour  in  the  Bile.  By  examining 
the  accounts  of  diffediions,  we  fhall  find 
whether  this  conclufion  from  theory  cor-* 
refponds  with  the  fact.  Morgagni,  in 
his  thirty-fixth  epiftle,  and  eleventh  ar-* 

*  Morgagni,  Ep.  XXV1IL  4.  “  Venas,  et  ar» 
terias  mirabiliter  inanitas/* 

H  2  tide, 
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tide  %  prefents  us  with  a  hiftory  exafl> 
ly  to  the  purpofe.  A  young  man  died, 
after  repeated  evacuations  of  blood  by 
vomiting  ;  Cadavere  diJfeSlo ,  minim  fuit 
quam  modica  in  vafis  omnibus  portwfan- 
guinis  fupereffet .  Itaque  ventris  vi/cera 
infueto  pallor e ,  et  quaji  candore  ad  je  ocu- 
los  alliciebant .  He  adds  afterwards, 
fpeaking  of  the  gall-bladder,  Bilem  con - 
tinebat  pane  am ,  coloris  maxime  diluti , 

/mills  in  ventriculi  fundo  non  deer  at* 

Morgagni  feems  to  doubt,  whether 
this  remarkable  appearancedid  not  de¬ 
pend  upon  the  acrid  particles  of  the  Bile 
being  retained  in  the  circulation.  Atta - 
men,  ipfa  Bills  paucitas ,  ipfeque  adeo  di- 
lutus  color ,  acr lores  particulas  in  /an¬ 
guine  retineri  fignificarent->  exiftimare  tu 
poteris .  It  is  unneceffary  to  allege  the 
improbability  of  this  fuppofition,  which 
is  founded  on  an  opinion  now  generally 
rejected,  that  the  matter  of  the  Biliary  Se- 

*  De  cauiis  et  fedibus  morborum. 

cretion 
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cretion  is  prefent,  under  its  proper  form, 
in  the  circulating  mafs.  But  the  phe¬ 
nomenon  is  perfectly  agreeable  to  our 
theory,  and  therefore  ferves  to  confirm 
it. 

The  other  cafe  of  exhauftion,  from  a 
mere  privation  of  food,  muft  affect  this 
Secretion  in  a  very  different  manner. 
For  here  the  red  globules  are  in  their  due 
proportion,  and  can  only  efcape  by  thofc 
ways  which  Nature  provided,  when  fhe 

determined  that  their  degeneracy  fhould 

- 

make  room  for  their  renovation.  But 
a  confequence  of  this  fort  of  degeneracy 
is  the  formation  of  the  colouring  matter 
of  the  Bile.  While  the  blood  difappears, 
therefore,  in  the  veffels  of  ftarving  ani¬ 
mals,  from  the  exercife  of  the  vital  func¬ 
tions,  we  fhould  obferve  a  plentiful  and 
an  acrid  Biliary  Secretion,  with  its  full 
proportion  of  colouring  matter.  But  this 
is  really  the  fad ;  and  it  differs  from  the 

H  3  former, 
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former,  in  the  manner  we  fhould  expert: 
from  the  theory. 

It  appears,  therefore,  that  the  procefs 
for  the  evolution  of  oil,  and  the  produc¬ 
tion  of  red  globules,  in  certain  circum- 
ftances  of  the  confutation,  is  too  weak,  and 
imperfedt  ;  and  that  in  different,  and 
feemingly  oppofite  circumdances,  their 
converfion  into  the  colouring  matter  of 
the  Bile  is  too  much  precipitated.  Thefe 
may  be  called  the  Phlegmatic,  and  the 
Bilious  conditutions  ;  and,  in  both,  the  oil 
and  the  red  globules  feem  to  be  defective; 
fince  in  the  one  they  are  not  formed, 
and  in  the  other  they  are  too  haftily  ufed, 
and  abftradfed.  Their  excefs  is  feen  on¬ 
ly  in  difeafe ;  but  fmaller  gradations  are 
confident  with  a  date  of  health;  and  may 
become  general,  from  Tome  caufe  to  which 
men  are  univerfally  expofed,  as  the  in¬ 
fluence  of  climate. 

i 
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There  is  yet  another  confutation,  in 
which  the  evolution  of  oil,  and  the  pro¬ 
duction  of  red  globules,  feem  to  proceed 
more  rapidly  than  their  ufe  and  degene¬ 
racy.  We  fee  many  people  who,  with 
a  moderate  confumption  of  food,  are 
liable  to  a  conftant  plethora;  and  muit  be 
relieved  by  Nature,  or  Art,  procuring 
fucceffive  haemorrhages.  A  temporary 
plethora  feems  to  be  natural  to  every 
animal,  foon  after  feeding;  efpecial- 
ly  if  there  are  long  intervals  between 
the  meals.  For,  during  the  interval,  the 
red  blood  is  continually  proceeding  in 
that  degeneracy,  which  terminates  in  its 
feparation  from  the  circulating  mafs ; 
and  this  lofs  muft  be  repaired  by  the  pro¬ 
duction  of  new  blood,  as  foon  as  the  nu¬ 
tritious  fluid  is  furnifhed  to  the  veffels. 
Dr.  Haller  aflures  us,  that  he  has  obferv- 
ed  the  pale  liquor,  in  the  veffels  of  a 
languid  frog,  acquire  from  one  good 
meal  a  florid  colour,  and  become  full  of 
globules. 

H  4 
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This  leads  to  the  conlideration  of  a 
fad;,  which  Teems  to  agree  with  fome  of 
our  preceding  refieddons.  The  ingeni¬ 
ous  Mr.  Hewfon  has  colledied  a  number 
of  obfervations,  relative  to  the  appearance 
of  oily  globules  floating  on  the  blood, 
and  giving  to  its  ferum  a  near  refem- 
blance  with  milk.  He  fhows  us  that 
this  is  not  the  mere  effed:  of  an  admix¬ 
ture  of  chyle;  fince  it  appears  in  the  ani¬ 
mals  whofe  chyle  is  tranfparent ;  yet, 
only  when  their  blood  is  infpeded  with¬ 
in  a  fhort  time  after  feeding. 


Now  I  cannot  help  fancying,  as  we 
know  the  procefs  for  making  red  glo¬ 
bules  to  proceed  brifkly  foon  after  the 
introdudion  of  aliment,  that  this  ap¬ 
pearance  fhould  r  be  confidered  as  the 
beginning  of  the  procefs,  and  the  fir  ft 
flep  towards  the  produdion  of  red  glo¬ 
bules.  After  a  certain  period,  the  oily 
particles  are  no  longer  to  be  feen  ;  becaufe, 
moft  probably,  they  are  ufed  by  this  time; 

being 
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being  in  part  converted,  by  the  powers  of 
circulation,  into  the  colouring  matter  of 
the  blood. 

And  we  obferve  in  all  the  cafes,  given 
us  by  Mr.  Elewfon,  of  this  phenomenon 
in  the  human  ferum,  that  the  procefs  for 
making  red  blood  was  in  excefs  ;  fince 
the  perfons  had  fymptoms  of  plethora, 
though  they  took  but  little  food,  and 
were  all  relieved  by  large  and  repeated 
haemorrhages.  It  would  feem,  that  the 
evolution  of  oil,  and  its  converfion  to 
red  globules,  (which  are  found  to  have 
place  naturally  during  a  certain  time  af¬ 
ter  the  ad  million  of  aliment)  from  fome 
peculiarity  in  thefe  people,  were  going 
on  conflantly,  and  furniihing  fuch  a 
quantity  of  blood,  as  made  its  frequent 
evacuation  neceffary  to  the  cecono- 
my. 


The  excellent  obferver,  to  whofe  work 
I  refer,  luppofes  that  this  appearance  de- 
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pended  on  the  oil  of  the  adipofe  mem¬ 
brane  being  conveyed  into  the  blood-vef- 
fels,  for  the  purpofe  of  nutrition.  But 
if  the  oil  is  laid  up  in  this  membrane,  to 
anfwer  the  exigencies  of  Nature,  why  is 
it  improvidently  abforbed  when  there  is 
no  occafion  for  it ;  -while  a  quantity  of 
frefh  aliment  is  mixing  itfelf  with  the 
blood  ?  And  though  animal  fat,  when  it 
has  undergone  the  powers  of  digeftion, 
fupplies  the  fyftem  with  a  very  nutri¬ 
tious  fluid,  does  it  follow  that  fat  itfelf 
is  the  matter  employed  in  nutrition  ?  or 
is  there  fo  exact  a  refemblance  between 
the  transparent  chyle  of  birds,  and  glo¬ 
bules  of  oil,  that  Nature  ufes  them  as 
vicarious  inftruments 

We  may  now  take  fome  notice  of  the 

j 

coagulable  part  of  thefe  fimilar  fluids.  The 
lymph  of  the  blood  appears  under  two 
different  forms;  as  merely  diffufed  in 
the  watery  liquor,  and  feparating  from  it 

*  Experimental  Enquiries,  p,  1 4 9* 
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when  left  at  reft,  the  fooner  if  it  be  at 
the  fame  time  expofed  to  the  air ;  or  as 
intimately  blended  with,  and  diffolved  by 
it  in  the  form  of  ferum.  The  conflu¬ 
ence  of  the  blood  feems  to  depend  chief¬ 
ly  on  the  former;  in  preparing  which, 
one  intention  of  Nature  was  probably  to 
confine  a  certain  quantity  of  the  fluids 
within  the  vafcular  fyftem.  We  fhould 
not  expefk,  therefore,  to  find  this  fort 
of  coagulable  matter  in  the  fecretions, 
where  there  is  no  occafion  for  it.  But 
the  ferum  feems  to  be  continually  produ¬ 
ced  during  the  exercife  of  the  vital  func¬ 
tions,  and  to  be  continually  pafling  off 
by  the  fecretories.  And  it  is  probably 
formed  from  the  diffufed  coagulable  mat¬ 
ter,  by  the  powers  of  circulation;  for, 
while  thefe  powers  produce  the  ferous  dif- 
charges,  they  leflen  continually  the  quan¬ 
tity  of  that  matter.  And  hence,  where 
frefh  aliment  is  not  taken  in,  the  blood 
lofes  its  natural  confiftence,  is  no  longer 
confined  to  the  vafcular  fyftem,  but  is  ef- 

fufed 
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fnfed  from  the  veffels  of  the  nofe,  of  the 
inteftines,  &c*  And  it  would  feem,  that 
this  change  of  the  coagulable  matter  of 
the  blood  was  the  effedt  of  the  feptic  ani¬ 
mal  procefs,  which  takes  place  in  the  cir¬ 
culation  ;  for  it  appears  to  be  accelerated 
by  hot  weather,  by  the  c  a  life  of  putrid 
fevers,  by  half-putrid  aliment  producing 

Bur,  as  we  fuppofe  that  the  differences 
of  the  Bile,  from  the  blood,  depend  chief¬ 
ly  on  the  effedt  of  this  procefs,  in  chang¬ 
ing  continually  the  qualities  of  the  latter 
fluid;  we  fhould  not  expedf  to  meet  with 
any  of  that  diffufed  coagulable  matter, 
which  feparates  fpontaneoufly,  and  con¬ 
cretes  on  expofure  to  air,  in  the  Bi¬ 
liary  Secretion.  The  coagulable  part  is 
here  intimately  blended  with  the  watery; 
and  both  with  the  colouring  matter.  We 
generally  obferve  in  the  blood,  when  from 
any  circumftance  it  is  long  in  concreting, 

*  Haller  Phyfiolog.  L.  XIX,  f.  ii.  u. 
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that  a  part  of  the  coagulable  matter  fepa- 
rates,  and,  arifing  to  thefurface,  produces 
the  buff-coat ;  and,  even  in  the  body, 
fuch  reparations  frequently  happen,  and 
give  rife  to  what  are  called  polypi .  But 
we  do  not  difcover  in  the  Bile,  though  it 
never  concretes  fpontaneoufly  out  of  the 
body,  any  fuch  feparation  of  the  coagu¬ 
lable  from  the  colouring  matter.  It  is 
faid  alfo  that,  by  fimple  agitation  in  wa¬ 
ter,  a  part  of  the  coagulable  lymph  may 
be  obtained  quite  pure  from  red  globules. 
But  we  find  it  difficult  to  obtain  any 
portion  of  the  lymph  of  the  Bile,  pure 
from  all  admixture  of  the  colouring  mat¬ 
ter  ;  and  it  can  only  be  done  by  applying 
to  the  Bile  the  peculiar  lolvent  of  this 
matter.  As  the  Bile  advances  towards 
putrefaction,  the  union  of  the  coagu¬ 
lable  and  colouring  matters  feems  to 
grow  ftill  more  intimate ;  fo  that  fpi- 
rit  of  wine  extracts,  together  with  the 
latter,  a  quantity  of  the  former,  diffident 
to  render  it  extremely  vifcid.  And  does 

not 
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not  this  look  like  the  continued  progrefs 
of  an  effect,  correfponcling  with  the  pro- 
grefs  of  its  caufe  ?  We  fuppofe  then, 
that  the  union  of  thefe  parts  of  the  ana¬ 
logous  liquors  is  gradually  rendered  more 
perfect,  by  the  continuance  of  the  animal 
feptic  procefs.  And  if  we  return  to  the 
fcale  of  fluids,  which  was  formerly  pro- 
pofed,  we  fhall  find  that  in  the  milk,  at 
the  one  extreme,  this  union  is  the  leaft, 
while,  in  the  Bile,  at  the  other,  it  is  the 
moft  complete. 

Thus  having  feen  that  the  Bile  was 
nearly  related  to  fome  other  animal 
-  fluids,  and  particularly  to  the  com¬ 
mon  fource  of  all,  the  mafs  of  blood ;  we 
have  fince  endeavoured  to  make  it  appear 
probable,  that  its  differences  are  the  ef¬ 
fects  of  a  power,  which  is  continually 
operating  in  the  animal  body,  and  chang¬ 
ing  the  qualities  of  its  liquors  with  their 
Rate  of  mixture.  And  this  notion  is  the 
more  fatisfadtory,  as  it  feems  to  cor- 

refpond 
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refpond  with  that  peculiar  mechanifm, 
which  Nature  has  employed  for  the  Se¬ 
cretion  of  the  Bile  ;  and,  at  the  fame  time, 
to  explain  one  of  the  molt  remarkable 
fadts  in  the  hiftory  of  this  Secretion.  I 
mean,  at  prefent,  that  great  redundancy  of 
Bile,  which  is  commonly  produced  by  a 
continuance  of  hot  weather;  and  is  parti¬ 
cularly  connected  with  the  intermittent 
and  remittent  fevers,  and  the  dyfentcry 
of  warm  climates.  This  connection  is  fo 
conftant,  that  It  has  been  fuppofed  ne- 
ceflfary ;  and,  from  the  circumftanee 
alone  of  the  altered  Biliary  Secretion  have 
been  derived  all  the  other  phenomena  of 
thefe  difeaies.  But  we  frequently  fee 
vaft  quantities  of  Bile  difcharged  into  the 
inteftines,  without  producing  either  fe¬ 
ver,  or  dyfentery.  And  this  is  efpecially 
the  cafe  in  the  cholera  morbus ;  which 
fhews  itfelf  fometimes  in  this  climate 
about  the  autumn,  and  in  hotter  coun¬ 
tries  before  this  period,  during  the  courfe 
of  the  Summer ;  and  appears  to  be  the  true 

and 
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and  genuine  effect  of  heat.  The  difeafd 
confifts  in  a  more  abundant,  and  pro¬ 
bably  a  more  acrid  Secretion  of  the  Bile ; 
and  it  is  to  be  explained  from  the  known 
effed  of  a  continuance  of  hot  weather,  in 
favouring  the  fpontaneous  degeneracy  of 
our  fluids,  and  in  accelerating  that  fep- 
tic  animal  procefs,  by  which  we  imagine 
the  blood  is  converted  into  Bile. 

Ti-ie  intermittent  and  remittent  fevers, 

* 

and  the  dyfentery  of  the  warm  climates, 
are  nearly  related  to  each  other,  and  have 
the  altered  Biliary  Secretion  for  their  com¬ 
mon  attendant.  That  they  do  not,  how¬ 
ever,  depend  upon  it  as  a  caufe,  appears 
from  what  has  been  already  mentioned  ; 
and  obfervations  made  in  the  countries, 
which  are  efpecially  infefted  by  thefe  an¬ 
nually  returning  plagues,  prove  that  they 
are  more  intimately  connected  with  ano¬ 
ther  circumfkmce.  They  rage  violently 
in  certain  places,  while  in  others  very 
little  diftant  they  are  not  known.  And 

if 
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it  appears,  from  the  fulleft  indu&ion  of 
faffs,  that  this  difference  depends  mere-* 
ly  on  the  fituation  of  the  place  with  re- 
fpeft  to  marfhes,  and  fuch  like  fources  of 
unwholfome  exhalation*  The  nature 
of  this  exhalation  is  more  obfcute.  It 
does  not  feem  to  be  mere  water;  for 
the  banks  of  rivers  are  healthy  fitua- 
tions,  unlefs  the  water,  efcaping  its 
bounds,  has  formed  a  contiguous  marfbu 
And,  on  draining  the  foffss  around  a  for¬ 
tified  town,  fuch  a  quantity  of  malignant 
intermittent^  have  appeared,  that  it  has 
been  found  neceffary  to  open  the  fluices, 
and  let  in  the  water  again.  Frefh  water 
defcending  in  fhowers  upon  the  marfhes, 
and  rivers  overflowing  them,  have  fome- 
times  flopped  the  fury  of  the  endemic. 
And  it  has  been  obferved  that  the  fevers 
did  not  rage,  until  the  water  was  fo  far 
evaporated,  that  the  mud  began  to  ap¬ 
pear. 


/ 
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Nor  fhould  we  expert  the  noxious  ef¬ 
fects  of  mar  (lies  from  a  mere  watery  va¬ 
pour.  The  inhabitants  of  hot  climates 
find  this  as  convenient  to  health,  as  to 
luxury ;  and  have  been  ingenious  in  con¬ 
triving  the  means  of  furrounding  them- 
felves  conftantly  with  fuch  an  atmofphere. 
The  coolnefs  produced  during  the  eva¬ 
poration  affefts  molt  agreeably  the  fenfe 
of  the  epicure,  and  is  not  forgotten  by 
the  poet  in  his  voluptuous  defcriptions. 

But  the  vapour  of  marfhes  difcovers, 
in  certain  cafes,  a  power  equal  to  that  of 
the  ftrongeft  contagion  The  effluvia 
from  prisoners,  {hut  up  in  a  clofe  place, 
and  allowed  no  change  of  clothes  ;  whofe 
perfpirable  matter,  retained  about  their 
bodies,  degenerates  into  apoifon;  do  not 
more  certainly  and  immediately  produce 
a  fever,  and  that  of  the  worft  kind.  It  is 
probable  that  both  thefe  miafmata  are  de¬ 
rived  from  a  fimilar  fource.  The  marfhes 

*  Lancifi.  Lind. 
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contain  fubjects  extremely  difpofed  to  pu¬ 
trefaction  ;  as  a  mixture  of  dead  animals 
and  vegetables.  One  may  fee  in  Lancifi.  a 
curious  experiment,  to  fhew  the  quantity 
of  animal  matter  in  thefe  nurferies  of 
difeafe  *.  They  are  perfectly  innocent 
during  the  winter.  Heat  is  required  for 
the  production  of  the  active  vapour, 
whofe  malignity  ftill  increafes  with  the 
heat.  It  is  alfo  neceffary,  as  has  been 
already  obferved,  that  the  greater  part  of 
the  water  fhould  be  evaporated,  and  the 
accefs  of  the  air  permitted.  Thus  are  the 
circum  (lances,  which  are  neceffary  to  pu¬ 
trefaction,  effential  to  the  production  of 
this  vapour;  and  the  matter  which  yields 
it  is  extremely  putrefcent. 

"Woods  have  been  accufed  of  produ¬ 
cing,  in  warm  climates,  the  fame  kind 
of  pernicious  effects  as  the  marfhes.  And 
it  appears,  from  an  experiment  of  Dr. 
Hales,  that  the  perfpirable  matter  of  ve- 

*  De  nox.  Palud.  Effluv.  lib.  i.  pars  i,  cap.  xvi. 
f.  xi. 

I  a 
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getables  is  not  mere  water*  but  a  putref- 
cent  liquor.  The  a6:ion  of  the  vapour 
feems  to  correfpond  with  this  idea  of  its 
origin.  It  is  faid  to  accelerate  the  putre¬ 
faction  of  animal  fubftances ;  caufe  a  fo- 
lution  of  old  cicatrices;  and  convert  the 
fmalleft  fore  into  a  putrid  fpreading  ul¬ 
cer.  They  obferved  in  the  hofpital  of 
Jamaica,  while  it  was  fituated  near  a 
marfh,  that  . a  difeafe,  which  had  the  form 
of  a  firople  intermittent  when  the  patient 
came  in,  acquired  prefen tly  a  malig¬ 
nant  nature;  that  the  yellow  fever 
frequently  appeared  there,  with  blood 
diffolved,  and  efcaping  from  every  paf- 
fage ;  that  eonvalefcents  from  the  dyfen- 
tery,  upon  taking  the  fmalleft  quantity  of 
animal  food,  even  a  little  broth,  relapfed 
again  into  the  difeafe 

We  may  add,  to  the  other  fafls,  a 
remark  of  the  fagacious  Dr.  Lind  ;  that 
the  cuftorn  of  hanging  camphor  about 

*  Lind. 
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the  neck  is  by  no  means  a  defpicable  pre¬ 
caution  againft  the  effeds  of  this  vapour. 
Nor  is  there  any  neceffity  for  believing, 
with  the  vulgar,  that  it  ads  as  a  charm  ; 
or  in  a  manner  which  we  cannot  compre¬ 
hend.  Camphor,  as  appears  from  Sir 
John  Pringle’s  experiments,  is  powerful¬ 
ly  antifeptic  ;  it  is  at  the  fame  time  vo¬ 
latile  in  the  common  heat  of  the  air;  and 
we  can  fcarcely  conceive  a  more  rational 
method  of  obviating  the  addon  of  a  pu¬ 
trid  vapour,  than  the  furrounding  the 
body  with  an  antifeptic  atmofphere.  The 
various  fumigations,  which  have  been  fo 
much  extolled  for  their  power  of  deftroy- 
ing,  or  of  preventing  the  effed  of  this  va¬ 
pour,  operate  moft  probably  in  a  fimilar 
manner.  They  all  agree  in  the  property 
of furnifhing,  during  their  confump'tion,  a 
volatile  antifeptic  matter.  A  burning 
body,  whatever  may  be  its  peculiar  na¬ 
ture,  muft  occafion  the  produdion  of  a 
large  quantity  of  mephytic  air;  which  has 
a  moft  remarkable  effed  in  correding  pu- 

I  3  tridity. 
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tridity.  And  it  is  worth  obferving,  that 
Gun-powder,  the  fubftance  which  Dr. 
Lind  recommends,  as  mod  effectual  in  the 
way  of  fumigation*,  is  efpecially  replete 

with 

*  EfTay  on  preferving  the  Health  of  Seamen, 

p.  1 1 6. - Yet  I  mufl:  not  be  fuppofed  to  derive  all 

the  advantage  of  thefe  fumigations  from  mepbytic 
air ;  fince  the  antifeptic  principles,  which  they 
furnifti,  may  be  as  various  as  the  volatile  ingre¬ 
dients  in  their  eompofition.  The  remark  is 
chiefly  by  way  of  caution  to  thofe  gentlemen,  who 
confound,  under  a  common  name,  the  airs  inju¬ 
rious  to  animal  conftitutions.  Even  Dr.  Lind, 
whofe  induflry  and  ingenuity  can  never  be  fufl 1- 
ciently  commended,  feems  to  have  fallen  into 
this  error.  For,  after  obferving,  that  the  air  in 
the  hold  of  afhip  was  fo  poifonous^  that  the  people 
who  defcended  into  it  were  immediately  fuffo- 
cated,  he  adds,  as  fomething  extraordinary,  cc  Yet 
cs  this  fhip  was  remarkably  healthy  The  air, 
from  its  effedt,  muft  have  been  mephytic ;  and, 
though  fatal  at  its  fource,  its  difFufion  through 
the  (hip  fhould  rather  oppofe  the  diforders  which 
are  molt  deftrudfive  to  feamen ;  as  they  are  gene¬ 
rally  of  the  putrid  kind. 

*  Lind,  1.  c.  p.  1 13. 
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with  this  air,  and  owes  to  it  that  deftruc- 
tive  quality  for  which  it  is  chiefly  va¬ 
lued. 

To  enquire,  more  particularly,  into  the 
nature  of  the  miafma,  we  fhould  be  in  a 
condition  to  fubjed  it  to  a  chemical  in- 
vefligation.  How  various  are  the  caufes 
of  difeafe,  that  ad:  in  the  way  of  miafma 
and  contagion  ?  We  perceive,  evidently, 
a  difference  in  their  operation  5  but  we 
fearch  in  vain  for  that  fpecific  difference 
in  their  nature,  on  which  it  depends. 

Those  miafmata,  which  occafion  fever, 
feem  to  be  all  the  offspring  of  the  feptic 
procefs,  and  to  have  more  or  lefs  tenden¬ 
cy  to  accelerate  that  procefs  in  the  animal 
oeconomy.  We  are  acquainted  with  two 
kinds  of  vapour,  which  are  feparated  from 

My  friend  Dr.  Lettfom  feems  to  promote  this 
confufion,  when  he  talks  of  mephytic  air  being 
produced,  <c  in  a  peculiar  manner,  by  the  pu- 
“  trefa£tive  fermentation  and  of  its  occalioninar 
putrid  difeafes.  NaturalifFs  Companion,  p.  41. 

I  4  bodies 
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bodies  .during  putrefaction ;  and  are 
fufficiently  diftinguifhed  from  each  other, 
by  their  different,  and  even  oppofite  qua¬ 
lities.  The  one  extinguifhes  flame,  while 
the  other  is  inflammable ;  and  as  the  for¬ 
mer  is  remarkable  for  its  power  of  op- 
pofmg  putrefaction,  fo  the  latter,  I  ima¬ 
gine,  rather  tends  to  promote  that  pro- 
cefs  L  This  inflammable  air  is  the  pe- 
*  culiar  offspring  of  putrefaction  ;  while 
the  other,  which  has  been  named  mephy - 
tic ,  is  feparated  in  much  greater  quantity 
during  the  previous  ftages  of  fermentation. 
The  miafma  which  produces  fever,  ap¬ 
pears,  from  its  origin  and  its  effeCts,  to 
have  a  much  greater  analogy  with  the 
former,  than  with  the  latter  kind  of  va-? 


This  miafma,  like  the  other  vapours 
of  the  fame  fpecies,  like  that  of  gan¬ 
grene,  which  feems  the  moft  power- 

*  Or  why  is  the  putrefa&ion  accelerate^  in  a 
body,  by  preventing  the  free  accefs  of  air  ? 

ful 

*  *  t  * 
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fui  of  them  all,  operates  on  the  nervous 
iyftem  as  a  fedative,  and  tends  to  deflroy 
the  force  of  the  vital  power.  When  it  is 
in  a  concentrated  flate,  it  produces  im¬ 
mediately  a  vomiting,  and  an  exceffive 
proftration  of  ftrength  Whatever, 
therefore,  diminifhes  the  tone  of  the  fibres, 
and  weakens  the  nervous  power,  difpofes 
to  its  addon ;  intenfe  ftudy,  grief, 
exceffive  venery,  that  relaxation  even 
which  accompanies  fleep. 


It  is,  I  prefume,  in  confequence  of 
this  operation  on  the  nervous  fyftem  that 
it  produces  fever;  as  an  cffed  of  the  re- 
adion  of  the  vital  power,  or  of  the  ef¬ 
forts  of  Nature  to  reftore  its  diminifhed 
vigour.  And  therefore,  where  the  va¬ 
pour  is  exceedingly  concentrated,  it  may, 
like  the  contagion  of  the  plague  in  certain 
inflances,  deftroy  life  without  producing 
a  fever  f .  As  it  appears  to  be  a  feptic, 

this 


*  Lind. 


f  Is  this  the  cafe  in  that  peftiferous  air 
which  is  known  by  the  name  of  Samiel ;  concern¬ 
ing 


132  REFLECTIONS  on  the 

this  aCtion  on  the  nervous  fyftem  will  be 
accompanied  with  fuch  a  change  in  the 
fluids,  as  may  be  expected  from  the  in¬ 
troduction  of  a  putrid  ferment ;  and  in 
this  way  it  muft  influeuce  the  character 

of  the  fever  which  arifes. 

■  ’  , 

Bup  thefe  effeCts  of  the  vapour,  though 
generally  complicated,  are  not  always  in 
the  fame  proportion.  The  aCtion  of  any 
power  on  the  animal  machine  muft  be 
modified  by  its  different  ftates.  Non  bru- 
ia  homo  machina  eft,  qtue  injurias  a  rebus 
noxiisfibi  illatas  imrs  excipiat  >ac  patiatur^ . 
We  know  very  well,  that  a  gangrene 
happens  in  one  perfon,  from  an  injury 
which  only  excites  inflammation  in  an¬ 
other  ;  that  a  gangrene,  after  it  has  made 
fome  progrefs,  is  frequently  checked  by 
the  powers  of  the  conftitution,  without 
any  affiftance  from  medicine.  But  when 

ing  which  Dr.  Haller  gives  us  the  following  ob- 
ferVation  from  Chardin,  Continuo  putrefeunt  quos 
ventus  Samiel  pcrcujjit>  ut  me?nbra  trafta  manum  fe~ 
quantur? 

*  Gaub.  Patholog.  f.  99. 
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we  attempt  to  aid  Nature,  in  her  oppofi- 
tion  to  this  moil  powerful  of  all  feptics, 
what  do  we  do  ?  We  endeavour,  by  the 
ufe  of  the  bark,  to  ftrengthen  the  ner¬ 
vous  fyftem,  and  to  communicate  a  firm¬ 
er  tone  to  every  mufcular  fibre.  It  feems 
that  the  conftitution,  in  thisftate,  can  re¬ 
fill:  the  action  of  feptic  powers ;  and  the 
nearer  it  approaches  to  this  Hate,  the  lefs 
will  it  fuffer,  probably,  from  the  miafma 
operating  as  a  putrid  ferment.  It  may 
ftill  produce  fever ;  but  the  vigorous  re¬ 
action  of  the  fyftem  will  give  this  fever, 
in  its  beginning,  the  inflammatory,  ra¬ 
ther  than  the  putrid  character. 

We  are  not  furprized,  therefore,  to 
fee  in  Lancifi  *  a  defcription  of  two  dif- 
eafes,  raging  at  the  fame  time, and  depend¬ 
ing  on  the  fame  caufe,  the  marlh  effluvia, 
yet  of  a  very  different  form.  The  one, 
an  intermittent  fever,  afflidled  thofe  efpe- 
daily,  who  had  previoufly  a  weakened 
and  bad  habit  of  body,  and  were  neareft 
*  L,  ii.  Ep.  i.  cap.  v. 


to 
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to  the  fource  of  the  exhalation.  The  other 
was  a  continued  fever,  and  happened  on¬ 
ly  to  the  robuft  and  well-coloured,  who 
were  farther  removed  from  the  marfh. 
The  intermittent  was  preceded  by  an  ic¬ 
teric  colour,  and  ufhered  in  by  excefiive 
bilious  vomitings.  On  diffedtion,  the 
liver  and  the  inteftines  appeared  to  have 
been  the  chief  feat  of  the  difeafe,  Grande 
morboffi  devajiationis  theatrum  hepar  et 
intejlina ;  and  it  was  remarked  particular¬ 
ly,  bills  cyftica  atri  colons  pajjrm  occurrit . 
In  the  continued  fever  there  were  not 
fymptoms  of  an  equal  redundancy  of 
Bile ;  nor  did  diffedtion  fhow  the  fame 
morbid  appearances  in  the  abdominal 
yifcera. 

*■ 

Now,  when  I  reflect,  that  the  liver 
feems  to  be  deftined  to  the  reparation 

<  t  i  ' 

of  degenerating  blood,  and  the  marfli 
mi  aim  a  to  operate  as  a  putrid  fer¬ 
ment,  I  cannot  help  fancying  that  we 
perceive  a  reafon  why  the  fecretion  of 

-m  9 
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this  organ  is  peculiarly  affefted,  in  the  in-* 
termittent  and  remittent  fevers  of  the  hot 
climates.  And  we  obferve,  I  think,  in 
LanciiTs  hiftory,  that  where  the  miafma, 
from  being  more  concentrated,  and  meet¬ 
ing  with  a  body  lefs  capable  of  refilling 
its  feptic  power,  exerted  this  power  in 
the  higheft  degree,  there  the  change  on 
the  Biliary  Secretion  was  the  nioft  re¬ 
markable.  As  the  urine  or  perfpira- 
tion,  the  chief  vehicles  of  the  faline  and 
watery  parts  of  our  blood,  are  generally 
increafed  by  increafmg  the  quantity  of 
thefe  matters  in  the  circulating  fluids  ;  fo 
the  Biliary  Secretion,  being  intended  by 
Nature  for  the  difcharge  of  degenerating 
lymph  and  red  globules,  is  augmented 
with  their  degeneracy. 

And  thus  it  would  feem,  that  the 
change  on  this  fecretion,  far  from  be¬ 
ing  the  caufe  of  the  bilious  inter¬ 
mittent  and  remittent  fevers,  is  a 
means  which  Nature  employs  in  thefe 
2,  diforders 
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diforders  for  her  relief.  And  is  not  this 
confirmed  by  an  obfervation  of  Sir  John 
Pringle,  that  &  cholera  morbus,  or  an  ex~ 
cefiive  difcharge  of  Bile  both  upwards 
and  downwards,  was  the  only  critical 
evacuation  which  occurred  in  this  fever; 
and  fometimes  gave  a  quick  and  happy 
termination  to  the  difeafe  *  ?  And  does 
it  not  agree  with  another  remark  of  this 
excellent  obferver,  that  the  vomits,  of 
greateft  ufe  in  the  fever,  were  thole  which 
produced  the  moft  copious  evacuation 
of  Bile  f  ?  I  ihould  be  inclined  to  think, 

'  that 

*  Difeafes  of  the  Army,  p.  386. 

f  Ibid.  p.  208.  I  obferved  that  vomits  were 
ftill  more  efficacious  in  the  marfhes,  than  in 
thecampj  infomuch,  that  when  a  large  quantity 
of  Bile  was  evacuated  by  an  emetic,  the  fever 
would  often  be  removed  at  once.”  We  find,  in 
this  remark,  a  confirmation  of  the  opinion  fuggeft- 
ed  by  Lancifi’s  Hiftory ;  that  where  the  active 
miafma  is  more  concentrated,  and  confequently 
a  ftronger  feptic,  there  the  difcharge  of  Bile  is 
more  necefTary  to  the  conftitution ;  and  greater 
advantage  refults  from  augmenting  it  by  the  affifl- 
gnce  of  art. 

Sarcoid* 
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that  the  general  method  of  cure  in  thefe 
fevers,  except  where  fymptoms  of  topi¬ 
cal  affection  required  attention,  fhould 
confift  in  promoting,  by  the  fafeft  and 
mo  ft  expeditious  means,  the  biliary  dis¬ 
charge  ;  and  in  correcting,  by  tonics  and 
antlfeptics,  that  ftate  of  the  conftitution 
which  makes  it  neceffary. 

Though  the  colouring  and  bitter  part 
of  the  Bile  has  appeared  to  be  the 
production  of  the  animal  feptic  procefs ; 
yet  we  are  perfuaded  by  the  Experiments 
that  it  is  capable  of  oppofmg  that  pro¬ 
cefs.  Nor  will  this  feem  extraordinary, 
when  we  confider  that  vinegar,  fpirit  of 
wine,  and  volatile  alkali,  the  offsprings 

Sarconi,  in  bis  account  of  a  fever  that  raged  at 
Naples,  has  repeated  the  obfervation  of  Sir  John 
Pringle,  with  refpe£t  to  the  advantage  of  a  fpon- 
taneous  cholera.  “  Mold  eranfi felicemente fojlrattia  i 
“  Jecondl  effetdi  del  male ,  coV  fuffra^lo  d’una  celere ,  it 
iC  fpontanea  colera”  Hilt,  rag,  de  Mali  oiTervat.  in 
Nap.  §  794. 


of 


1*8  REFLECTIONS  on  thd 

of  three  determined  ftages  of  fermenta¬ 
tion,  are  endued  each  with  the  power  of 
refilling  the  procefs  by  which  it  was  ge¬ 
nerated.  We  may  fuppofe  that  Nature 
meant,  by  this  fubftance,  a  kind  of  guard 
to  the  putrefcent  coagulable  matter, 
through  thofte  tortuous  paflages  in 
which  the  Bile,  before  its  excretion* 
is  often  lubjedi;  to  confiderable  delay.- 
In  the  inteftines  too  it  will  caufe  that 
irritation,  which  feems  to  be  neceffary  to 
their  perfect  action.  There  are  few  na¬ 
tions,  I  believe,  however  near  to  the 
fancied  ftate  of  Nature,  and  ignorant 
of  the  arts  of  luxury,  that  do  not 
join  fome  {Emulating  fubftance  with 
their  ordinary  food.  But  I  fufpeft  that 
fomething  more  was  intended  by  this  Te- 
cretion;  and  it  is  this  farther  purpofe  of 
Nature,  which  {hall  be  the  next  obiedl 
of  our  enquiry. 


Pathologists  are  divided  in  their 
opinion,  with  refpedt  to  the  manner  in 

which 
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which  the  Bile  gets  into  the  circulation 
In  jaundice;  whether  it  meafures  back  its 
way  through  the  paffages  by  which  it  was 
lecreted,  or  takes  the  courfe  of  the  lym¬ 
phatics.  The  latter  notion  feems  the 
moft  probable,  as  it  is  more  analo¬ 
gous  to  the  ordinary  method  of  the  (eco¬ 
nomy  ;  and  on  account  of  the  refinance, 
\vhich  the  Bile  mud  meet  in  its  paffage 
back,  from  the  fluid  in  the  fecretory  vef- 
fels  moving  in  an  oppofite  direction.  It 
is  even  afferted,  from  anatomical  faCts 
refpeding  injections,  that,  while  the 
paffage  into  the  dudt  is  eafy,  the  return 
through  the  biliary  pores  is  extremely 
difficult 

But  we  obferve,  in  certain  cafes,  that 
the  Bile  evidently  gets  into  the  road  of 
circulation,  by*  the  abforbent  fyftem; 
as  where  there  is  no  obftacle  in  the  ex¬ 
cretory  dudt,  but  a  great  increafe  of  the 
fecretion. 

*  Pr*!e£t.  Anatom,  cl.  Monro. 

K  This 
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This  certainly  happens  in  feme  fe- 
ters,  as  well  as  other  more  chronic  cafes 
of  a  redundancy  of  Bile.  I  knew  a  gentle-* 
man,  iubjeci  to  a  diforder  of  the  latter 
kind,  who  conftantly  became  yellow  af¬ 
ter  the  operation  of  an  emetic  ;  which 
mull  depend,  I  imagine,  upon  the  Se¬ 
cretion  of  the  Bile  being  more  inereafed 
than  its  evacuation,  by  the  emetic  fti- 
inul us.  But  it  is  objected  to  the  notion 
of  abforption,  that  this  fluid  is  conti¬ 
nually  flowing  into  the  inteftines,  and 
prefenting  itfelf  to  the  mouths  of  the  lac- 
teals  ;  and  yet  it  does  not,  ordinarily,  pafs 
into  the  fyfcem.  Is  there  any  provifion 
againft  the  abforption  of  Bile,  which, 
though  fufficient  for  its  purpofe  in  the 
common  ftate  of  the  Secretion,  is  inade¬ 
quate  in  the  cafes  of  a  great  redundancy  ? 

Wh  en  I  confider  the  common  theory 
of  digeftion,  and  compare  it  with  the 
events  of  the  Experiments,  I  am  ready  to 
fancy  that  we  are  in  condition  to  throw 

fome 
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fome  light  on  this  queftion.  The  nature  of 
the  food,  its  circumstances  in  the  Stomach, 
and  the  phenomena  it  occafions  there, 
are  fo  agreeable  to  the  dodfrine  of  fer¬ 
mentation,  that  it  feems  now  to  be  ge¬ 
nerally  applied  to  the  firft  changes  of  our 
aliment.  But  the  experiments  which 
Dr.  Rufli  made  upon  the  contents  of  his 
own,  and  of  his  friend’s  Stomach,  tend 
to  perfuadeus,  that  this  fermentation  al¬ 
ways  proceeds  to  the  acetous  Stage,  and 
that  there  is  a  conftant  generation  of  acid 
from  digeftion.  As  foon  as  the  acid  li¬ 
quor  pafles  out  by  the  pylorus ,  it  muft 
meet  with  the  Bile  in  the  duodenum , 
and  the  effedt  of  this  concurrence  may  be 
colledted  from  Exp.  IX.  &  feq.  The  Bile 
will  be  coagulated,  and,  after  this 
operation,  being  neither  fluid  itfelf,  nor 
mifcible  with  the  fluids  of  the  inteftines  ; 
which,  with  refpedt  to  their  folvent 
power,  may  be  considered  I  imagine  as 
little  Superior  to  common  water;  it  can- 

*  Thefts,  upon  Digeftion,  publifhed  2t  Edin¬ 
burgh,  1769. 

K  2 
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not  be  abforbed,  but  muft  pafs  off  with 
the  feces.  But,  in  the.  cafes  of  a  great 
redundancy  of  this  fluid,  the  proportion 
between  it  and  the  acid  of  the  ftomach 
will  no  longer  be  preferved  ;  and,  confe- 
quently,  there  we  may  fee  the  abiorption 
of  Bile,  unlefs  it  is  carried  off  by  an  in- 
creafed  inteftinal  difeharge. 

The  Bile,  after  its  coagulation,  im¬ 
parts  fomething  to  water,  and  therefore 
to  the  fluid  in  the  inteftines ;  and  this 
foluble  part  is  probably  capable  of  being 
abforbed.  And  we  find,  from  the  Ex¬ 
periments,  that  the  watery  infuiion  of 
the  coagulated  Bile  is  much  more  anti- 
feptic  than  the  unaltered  fluid.  By  this 
fort  of  decompofition,  therefore,  w7hich 
takes  place  in  the  inteftines  of  the  ani¬ 
mal,  the  antifeptic  principle  of  the  Bile 
is  fomewhat  evolved,  and  feparated  from 
the  putrefeent  coagulable  matter;  and 
while  the  latter  is  left  to  the  alvine  ex¬ 
cretion,  the  former  is  applied  perhaps  to 
ufeful  purpofes  in  the  ceconomy. 


Wheh 
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Y/hen  we  view  this  operation,  by  the 
imperfed:  light  which  the  Experiments 
afford,  it  appears  to  be  an  exchange,  made 
by  the  conftitution,  of  one  fluid  for  ano¬ 
ther  endued  with  ftronger  antifeptic 
power.  It  will  vary  therefore,  we  may 
fuppofe,  with  the  exigencies  of  the  oecono- 
my.  And  this  gives  us  another  view  of 
the  final  caufe  of  that  larger  Secretion  of 
Bile,  which  is  the  conftant  effed:  of  a 
long-continued  heat.  We  confidered  it, 
before,  as  correfponding  with  the  more  ra¬ 
pid  progrefs  of  the  circulating  fluids  in 
their  feptic  degeneracy.  But  it  is  agree¬ 
able  to  the  wifdom  of  Nature,  that  fhe 
Ihould,  by  the  fame  contrivance,  fepa- 
rate  from  the  mafs  a  matter  which  was 
growing  pernicious,  and  prepare  one  that 

fhall  be  ufeful.  And,  accordingly,  fhe 
has  taken  the  greateft  pains  to  make  the 
quantity  of  acid  in  the  ftomach,  at  this 
period,  bear  a  proportion  to  the  redun¬ 
dancy  of  Bile;  that  fo  the  operation  may 
be  completed.  She  covers  the  earth  with 

K  3  a  quart-*. 
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a  quantity  of  acid,  or  acefcent  fruits,  as 
tempting  to  the  eye  as  they  are  delicious 
to  the  palate.  She  diminifhes  our  ap~ 
petite  of  hunger,  while  fhe  increafes  that 
of  thirft;  and  thus,  not  contented  with 
alluring  us  by  pleafure,  fhe  feems  will¬ 
ing  to  determine  our  choice  of  food  by 
neceffity.  At  the  fame  time  fhe  diffuies 

i  \  t.  * . 

over  us  an  indolence  and  inactivity,  that 
while  they  make  a  more  fubftantial  ali« 
nient  unneceffary,  deprive  us  of  the  in¬ 
clination  to  feek  it.  Without  the  arti- 
facial  diminutions  of  Society,  neither 
bread  nor  meat  could  be  obtained,  ex« 
cept  by  the  labour  of  the  individual,, 
But  the  fruits,  in  fuch  climates  and  fea- 
fons,  prefent  themfelves  fpontaneoufly 

— Nuliis  hominum  cogentihus  ipfte 
Spont e  fud  yeniunt™ - - — ■— 

And  what  we  colleft  from  tracing  the 
plan  of  Nature,  is  farther  confirmed  by 
experience®  A  moff  accurate  obferver 

allures 

*;  l  4 
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allures  us,  that  the  people  who  kept  the 
vineyards  in  Minorca,  and  fubfifted  chief¬ 
ly  on  grapes,  efcaped  the  diforders  of  the 
hot  feafon  One  properly  imbued  with 
a  late  fafhionable  theory,  will  derive  all 
the  advantage  of  fuch  a  diet,  from  the 
quantity  of  fixed  air  with  which  it  would 
furnifh  the  ceconomy.  But  does  this 
air  ever  enter  the  abforbents,  and  pafs 
into  the  road  of  circulation,  in  its  pure 
and  fimple  ftate  ?  Or  if  it  did,  would 
it  not  produce  the  moil  dreadful  fymp- 
toms,  terminating  in  a  fpeedy  death  ? 
But  has  it  been  proved  that  fixed  air,  in 
compofition,  retains  the  quality  of  refill¬ 
ing  putrefaction,  any  more  than  its  pow¬ 
er  of  extinguifhing  flame  ?  It  is  a  fal¬ 
lacious  notion,  that  the  properties  of 
compounded  bodies  are  known  from  the 
effedts  of  their  ingredients,  in  a  fimple 
ftate. 

f  Cleghorne  Dif.  of  Minorca,  p.  179. 
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No  point  in  phyfics  feems  to  be  better 
imderflood,  fmce  the  ingenious  and  fa- 
tisfad:ory  Experiments  of  Dr.  Black, 
than  the  nature  of  quick-lime,  or  its  dif¬ 
ference  from  the  common  calcareous 
earth,  which  effervefces  with  acids.  It 
has  been  clearly  dernonftrated,  that  this 
difference  depends  on  the  fixed  air;  which 
is  combined  with  the  latter,  but  has 
been  feparated  from  the  former  by  the 
action  of  the  fire.  Yet  it  appears,  from 
the  Experiments  of  Sir  John  Pringle, 
that  chalk  promotes  putrefaction,  while 
lime-water  rather  oppofes  it.  And  this 
is  the  only  difference  which  we  can  dis¬ 
cover  between  the  feptic  calcareous  mat¬ 
ter,  and  the  lime;  that  the  firft  of  thefe 
fubftances  is  fully  faturated  with  fixed 
air,  which  the  other  has  been  entirely 
deprived  of,  to  render  it  foluble  in  wa¬ 
ter.  The  patrons  of  this  theory  muff  re¬ 
concile  it  to  fuch  plain  and  intelligible 
fads  as  the  prefent,  before  they  pretend 
to  talk  of  the  effeds  of  fixed  air  as  an  ingre- 

I  ,  .  i  ■  1  di ent 
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flient  in  bodies,  which  arefo  compound¬ 
ed  that  we  can  form  of  them  only  ge¬ 
neral  and  indiftindt  notions.  And,  in  the 
mean  time,  they  mull  allow  me  to  derive 
fome  (hare  of  the  advantage,  which  refults 
from  the  ufe  of  acids  and  acefcents  in  all 
cafes  where  the  feptic  animal  procefs  is 
too  much  accelerated,  from  the  effedt 
they  have  upon  the  Bile.  The  fecretion 
of  this  fluid  is,  in  fuch  cafes,  more  abun¬ 
dant,  and  probably  more  acrid;  and  by 
its  peculiar  adtion  on  the  inteftines,  may 
produce  perhaps  the  inftindlive  craving, 
which  people  in  this  ftate  commonly 
have,  for  the  milder  and  more  agreeable 
acids.  Yet  in  whatever  quantity  thefe 
may  be  taken  in,  we  do  not  fuppofe  that 
they  can  enter  the  abforbents,  and  get 
into  the  road  of  circulation,  in  a  pure  and 
uncompounded  form.  But  that  antifep- 
tic,  to  which  they  give  origin  by  their 
operation  on  the  Bile,  moft  certainly 
may ;  for  it  is  a  native  of  the  ceconomy, 
perfedtly  animal,  and  homogenous  with 

the 
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the  reft  of  our  fluids.  It  is  formed  in  the 
beginning  of  the  duodenum^  and  therefore 
xnixds  with  the  aliment  juft  before  its  ab- 
forption;  being  intended,  without  doubt, 
for  retarding  in  forne  degree  the  effed  of 
thofe  powers  of  circulation,  to  which  it 
is  now  to  be  expofed,  and  whofe  conftant 
tendency  is  to  induce  putrefaction. 


That  progreffive fermentation, which 
has  place  continually  in  our  fluids,  from 
their  fir  ft  change  in  the  ftomach  to  the 
time  of  their  excretion,  is  regulated,  we 
fuppofe,  and  kept  from  arriving  at  its  laft 
term  by  the  colouring  matter  of  the  Bile; 
fomewhat  in  the  fame  way  that  the  fer¬ 
mentation  in  beer  is  prevented  from  run¬ 
ning  precipitately  through  the  fucceffive 
ftages,  by  the  artful  addition  of  hops. 
And  Nature,  it  feems,  has  taken  care, 
that  the  provifion  of  this  matter  lhall  be 
increafed  by  thofe  very  caufes,  which,  as 
they  accelerate  the  feptic  animal  procefs, 
make  a  greater  quantity  of  it  neceflary. 

But 
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But  we  muft  concur  in  the  operation* 
and  make  ufe  of  the  acids  and  acef- 
cents,  which  fhe  diffufes  fo  liberally,  and 
directs  us  to  by  the  unerring  voice  of 
inftin<3:.  This  voice,  however,  is  fre¬ 
quently  drowned  by  habit :  we  return 
conftantly  to  a  table  prepared  in  the  fame 
manner ;  and  inftead  of  being  guided  by 
our  appetite,  we  fubjedt  it  to  the  govern¬ 
ment  of  fafhion.  If  the  natives  of  cold 
climates,  when  they  migrate  into 
warmer,  could  leave  behind  them  their 
modes  of  living,  and  adopt  others  more 
fuitable  to  their  circumftances,  they 
would  probably  efcape  much  of  that  mif- 
chief,  which  the  change  brings  upon  their 
conftitutions.  Yet,  a  hidden  tranfition 
from  the  plentiful,  and  invigorating  diet 
of  the  north,  to  the  weak,  and  flender 
fubfiftence  of  the  fouth,  might  occahon 
fuch  a  debility,  as  would  favour  the  ope¬ 
ration  of  the  chief  caufe  of  difeafes  in  the 
hot  climates.  But  this  effedt  might  be 
prevented  by  a  gradual  change ;  and  it 
is  no  greater  objection  to  the  advantage 
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of  a  diet  of  fruits,  and  other  parts  of  vege¬ 
tables,  in  fuch  climates,  than  the  weaknefs, 
which  attends  the  beginning  of  fobriety 
after  a  debauch,  is  to  a  temperate  way  of 
life.  Yet  fometimes,  certainly,  there 
occurs  in  thefe  countries  a  force  of  miaf- 
ma,  which  no  power  of  the  ceconomy 
can  oppofe,  though  alii  fie d  by  the  belt 
regulated  life;  and  we  may  fay  in  vain 
of  our  patients, 

— — —Alqui  non  Maffica  Bacchi 
Toculdy  non  illis  epul^e  nocuere  repqft^e. 
FruBibus^  et  viBupafcuntur  fimplicis  herb#  \ 
Pocula  fnnt  fontes  liquidi ,  atque  exercita  curfu 
Flumina ,  nec  fomnos  abrumpit  cur  a  falubres . 

Among  the  curious  fads  in  the  hillory 
of  this  Secretion,  may  be  confidered  its 
relation  to  the  paffions.  That  it  is  re¬ 
markably  affeded  by  anger,  is  fo  gene¬ 
rally  known,  as  to  be  alluded  to  in  the 
common  expreffioris  of  molt  languages. 
And  in  medical  obfervations,  we  find 
excefiive  difcharges  of  Bile,  and  jaundice, 
related  among  the  effeds  of  this  palfion. 

Bnt 
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But  the  operation  of  terror,  which,  in  the 
other  circumftances,  refembles  fo  much 
that  of  anger,  agrees  with  it  alfo  in  the 
change  of  the  Biliary  Secretion.  Thefe 
paffions,  though  apparently  very  diffe¬ 
rent,  are  believed  by  Haller  to  be  nearly 
a-kin  to  each  other.  They  certainly  both 
relate  to  felf-prefervation,  and  prompt 
us  to  oppofe,  or  avoid  any  power 
which  threatens  danger.  We  fhould 
expert,  therefore,  to  find  the  changes 
they  produce  in  the  body  conducive  to 
this  end.  And  it  feems  the  evident 
tendency  of  their  operation,  to  give 
greater  power,  and  a  capacity  of  quicker 
and  Granger  motion.  The  heart  beats 
more  vehemently,  and  by  a  vigorous 
impulfion  of  the  fluids,  gives  a  more 
Gxquifite  tenfion  to  the  whole  vafcular 
fyftem.  The  brain  ads  with  more  force 
upon  every  mufcular  fibre ;  fo  that  para¬ 
lytic  limbs  have  fometimes  been  reftored, 
by  thefe  paffions,  to  their  power  of  mo¬ 
tion. 


And 
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And  here,  I  imagine,  we  muft  look  for 
the  final  caufe  of  that  larger  Secretion  of 
Bile,  which  generally  attends  them. 

T  h  E  vigour  of  the  whole  fyftem  depends 
upon  the  ftate  of  the  moving  power  in 
its  feveral  parts.  But  there  is  a  kind  of 
prerogative  in  fome  of  thefe  parts,  which 
gives  them  a  more  efpecial  influence  ;  and 
this  is  particularly  remarkable  of  the 
ftomach,  and  inteftines.  In  an  indolent, 
and  luxurious  age,  when  a  weaknefs  of 
thefe  organs  is  fo  common  a  complaint, 
every  one  has  an  opportunity  of  obferv- 
ing,  with  what  a  general  languor,  and 
debility  it  is  accompanied.  We  fre¬ 
quently  find  low-fpirits,  timidity,  and 
defpair  itfelf,  to  be  the  effects  of  a 
feeble  ftate  of  addon  in  the  alimentary 
canal. 

An  oppofite  temper  of  mind  is  con- 
hefted  with  an  oppofite  ftate  of  this 
function  j  as  well  as  with  a  vigorous 

addon 
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aCtion  of  the  heart  and  arteries.  And  it 
is  this  temper,  fit  to  encounter  danger, 
which  Nature  endeavours  to  procure  by 

the  phyfical  effects  of  anger.  For  the 

*  ®  \  ' 

fame  reafon  that  fhe  excites  a  more  vehe¬ 
ment  contraction  of  the  heart,  fhe  pours 
a  quantity  of  bitter  fluid  into  the  alimen¬ 
tary  canal,  and  flimulates  it  to  a  fironger 
action.  Thus  have  I  attempted  to  an- 
fwer  the  queftion  propofed  by  Haller, 
In  ira  quid  in  emota  bile  bom  *?  Nor  fhould 
it  be  counted  an  objection  to  the  doCtrine, 
that  in  particular  conftitutions,  where  this 
canal  is  too  irritable,  the  flimulus  of  a 
larger  fecretion  of  Bile  is  fometimes 
productive  of  a  diarrhoea.  For  Nature 

Aids  not  by  partial ,  but  by  general  laws \ 

Pope. 

The  mechanifm,  by  which  this  effeCt 
of  the  paffions  is  produced,  mult  remain 
a  fecret,  until  we  know  more  of  the  na~ 
ture  of  the  nervous  power,  and  of  the 
manner  in  which  it  influences  the 

*  Phyfilology.  L.  xvii.  SeCt,  ii,  f,  vii. 

changes 
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changes  of  the  fluids,  in  digeftion,  and  id 
fecretion.  One  might  fufpeit  the  more 
violent  circulation,  which  accompanies 
anger,  to  be  the  fource  of  the  larger  fepa- 
ration  of  Bile.  But  the  fame  caufe  muft 
bring  a  greater  quantity  of  blood  to  all 
the  other  glands,  as  well  as  to  the  liver. 
Why  then  is  the  fecretion  of  milk  dried  up 
xnoft  commonly  by  a  violent  fit  of  paflion  ? 
And  fometimes,  it  is  faid,  this  liquor, 
which  is  generally  fo  mild,  and  nutri¬ 
tious,  is  converted  by  anger  into  a  poifon, 
extremely  injurious,  or  fatal  to  the  in¬ 
fant.  The  fame  paflion  has  been  known 
to  produce  a  hidden,  and  a  fatal  gan¬ 
grene  When  one  hears  of  fuch  fails 
as  thefe,  he  is  almofi:  tempted  to  ima¬ 
gine,  that  the  nervous  power  has  the 
fame  relation  to  the  fluids  of  the  animal, 
which  the  electrical  power  has  to  ferment¬ 
ing  liquors  ;  and  that  certain  changes  in 

its  condition,  can  alter  prefently  their 
ftate  of  fermentation,  and  with  it  their 
qualities. 

*  Hall.  Phyfiolog,  Loe.  cit. 

o  WHAf 
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What  do  we  generally  mean  by  a  bi¬ 
lious  Temperament  ?  Is  it  that  original 
conformation,  which  difpofes  one  perfon 
to  be  greatly  moved,  by  caufes  that  do  not 
much  affed  another  ?  This  temper  is 
certainly  more  prone  to  the  paffions, 
which  are  naturally  attended  with  an 
exceffive  fecretion  of  Bile. 

‘  \  '  ' 

The  fource  of  fenfibility,  that  funda¬ 
mental  part  of  the  animal  machine,  is 
liable  to  very  different  conditions.  It  is 
influenced  in  a  particular  manner  by  heat, 
and  by  cold ;  and  on  this  alteration  which 
it  receives  from  climate,  feems  to  be 
founded,  in  great  meafure,  the  diver- 
fity  of  temperament,  and  charader, 
which  we  difcover  in  different  nations. 
The  national  character  may  certainly  be 
altered  extremely  by  moral  caufes ; 
but  the  original  flrong  lines  will  al¬ 
ways  remain.  When  Livy  fpeaks  of 
the  inhabitants  of  Gaul,  and  of  Spain, 
they  are  diftinguifhed  by  that  very  op- 

L  pofition 
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pofition  of  character,  which  has  been  re¬ 
marked  in  them  ever  fince;  the  fame  fe- 
rioufnefs,  foleumity,  and  fteadinefs  on 
the  one  hand;  the  fame  levity,  fickle- 
nefs,  and  impetuofity  on  the  other. 
There  is  one  ftate  of  this  power,  in 
which  the  life  of  the  animal  is  raifed  on¬ 
ly  a  degree  above  that  of  a  vegetable.  It 
is  the  effe£l  of  exceflive  cold,  and  hap¬ 
pens  to  thofe  animals,  which  in  the  north¬ 
ern  climates  fleep  during  the  winter.  If 
we  may  credit  the  accounts  of  them,  they 
continue  fometimes  fix  or  feven  months 
in  a  ftate  of  torpor,  the  flow  and  feeble 
motion  of  the  heart  alone  difcovering 
fome  remains  of  life;  and  during  all  this 
time,  they  take  in  no  kind  of  aliment, 
and  feem  to  have  no  fort  of  excretion. 
The  feptic  animal  procefs  is  fo  weak, 
that  their  fluids  do  not  fuffer  the  ordi¬ 
nary  degeneracy,  and  confequently  they 
neither  require  to  be  recruited  by  frefti 
aliment,  nor  to  have  their  moft  altered 
parts  feparated*  The  men  who  inhabit 
7  thefe 
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thefe  climates,  are  able,  by  certain  pre¬ 
cautions,  to  preferve  conftantly  the  heat 
of  their  body  at  the  ordinary  ftandard. 
Yet  this  does  not  prevent  the  cold  from 
having  a  certain  effect  upon  them,  both 
in  diminifhing  their  irritability,  and  in 
retarding,  in  fome  degree,  the  feptic  ani¬ 
mal  procefs.  It  has  been  obferved  that 
their  pulfe  is  much  flower  than  that  of 
the  natives  of  a  hot  climate;  fo  that,  in 
comparifon,  the  latter  may  be  faid  to  be 
in  a  conftant  fever.  And  it  is  well  known 
that,  the  feverity  of  their  Iky  denying 
them  vegetables,  they  ufe  a  very  putref- 
cent  diet,  confifting  chiefly  of  fifh,  and 
yet  are  not  fubjedt  to  fcurvy,  or  any  o~ 
ther  putrid  difeafe. 

■r 

■'  t 

This  conftitution  may  fliew  that  which 
is  exquifitely  bilious,  as  it  were  by  con¬ 
trail:  ;  for  it  is  its  oppofite.  Here  the  irri- 

* 

tability  is  augmented  beyond  the  proper 
ftandard,  the  pulfe  is  quicker,  and  the 
progrefs  of  that  feptic  animal  procefs  to 

L  3  which 
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which  the  Bile  owes  its  origin  is  too 
much  accelerated.  As  the  former  arifes 
from  the  effect  of  great  cold  on  the  con¬ 
ftitution,  this  is  naturally  produced  by 
exceffive  heat,  and  the  bilious  tempera¬ 
ment  is  the  common  one  in  warm  cli¬ 
mates. 

But  other  eaufes,  which  affedt  the 
fyftem  in  a  fimilar  manner,  may  have  a 
tendency  to  induce  this  conftitution. 
Such  are,  probably,  a  great  and  continued 
agitation  of  mind,  either  from  the  paf- 
fions,  bufmefs,  or  ftudy;  exceffive  and 
irregular  mufcular  motion;  a  diet  too 
ftimulating,  and  without  a  juft  propor¬ 
tion  of  vegetables;  the  abufe  of  warm 
liquors  ;  a  too  conftant  confinement  to 
the  hot  and  clofe  air  of  a  chamber ;  the 
refiding  in  a  large  and  populous  city. 

The  bilious  conftitution  feems  not  to- 
be  natural  to  this  climate,  where  the 
temper  of  the  people  is  as  diftant  from 

the: 


BILIARY  SECRETION.  149 

the  torpid  ftrength  of  the  inhabitants  of 
the  north,  as  from  the  too  delicate  and 
fen  file  habit  of  the  fouthern  nations. 
Their  moderate  irritability,  joined  with 
a  fufficient  fhare  of  vigour,  is  conneded 
with  that  hate  of  the  powers  of  circula¬ 
tion,  in  which  red  blood  feems  to  be 
formed  fafter  than  it  degenerates.  Hence 
their  full  and  fanguine  habit;  fo  that  an 
’Englifhman  may  generally  be  diflinguifh- 
ed,  among  the  fouthern  people,  by  the 
purpureum  lumen  which  fhines  upon  his 
countenance.  Yet  we  frequently  fee  this 
fanguine  plethora  exchanged  for  a  bili¬ 
ous  one,  in  confequence  of  an  alteration 
which  the  conftitution  fuffers  from  a 
warm  climate.  Perhaps  a  fimilar  change 
may  be  induced  by  the  other  caufes  which 
I  mentioned  ;  to  fome,  or  all  of  which, 
the  people  who,  in  this  country,  complain 
moft  of  a  redundancy  of  Bile  are  gene¬ 
rally  fubjeded. 

L  3 
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I  acknowlege  that  we  are  exceed- 
ingly  ignorant  of  the  manner  in  which 
the  fluids  are  changed  in  digeflion,  cir¬ 
culation,  or  fecretion  ;  for  we  are  ac¬ 
quainted  with  no  analogous  procefs 
that  can  produce  the  fame  effects.  There 
muft  always  then  be  fomething  obfcure, 

and  unfatisfadory,  in  our  idea  of  thefe 

* 

operations.  With  refped  to  the  redun¬ 
dancy  of  Bile,  we  only  know,  that  in 
the  hot  climates,  where  it  is  raoft  re¬ 
markable,  and,  as  it  were,  univerfal,  it 
is  connected  with  a  greater  irritability  in 
the  nervous  fyftem,  a  quicker  circula¬ 
tion,  and  a  greater  tendency  in  the  fluids 
to  putrefadion.  And  the  firft  of  thefe 
affedions  feems  to  be  that  which  is  fun¬ 
damental  ;  for  if  it  be  true  that  the  ani¬ 
mal  body  preferves  conftantly  the  fame 
temperature,  in  varying  conditions  of 
the  atmofphere,  its  fluids  may  be  confi- 
dered  as  expofed  always  to  the  fame  de¬ 
gree  of  warmth.  The  external  heat,  in 
this  cafe,  can  only  affed  the  body  as  a 

fenfible 
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fenfible  and  irritable  machine ;  and  its 

other  effects  mull  depend  upon  the 

< 

change  produced  in  the  nervous  fyftem. 
And  we  find,  that  when  this  fyftem  is 
affecfted  in  a  fimilar  manner,  that  is,  ex¬ 
cited  in  an  extraordinary  degree  by  other 
caufes,  the  circulation,  and  the  feptic 
animal  procefs  are  both  accelerated.  In 
confequence  of  violent  paftion,  of  excef- 
five  mufcular  motion,  of  ftrong  convul- 
fions,  in  feveral  inftances  quoted  by  Dr. 
Haller,  a  great  tendency  to  putrefaction 
teemed  to  have  been  very  fuddenly  in¬ 
duced. 

On  the  other  hand,  in  the  cafes  of  a 
torpor,  and  low  excitement  of  this  fy¬ 
ftem,  the  feptic  animal  procefs  feems  to 
proceed  more  flowly  than  ordinary.  It 
is  remarked  by  Dr,  Haller,  that  all  the 
wonderful  accounts  of  people,  who  had 
lived  a  long  time  without  taking  in  any 
aliment,  relate  to  perfons  whofe  irritabi¬ 
lity  was  confiderably  impaired.  They 

L  4  were 
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were  either  melancholy,  foolifh,  ftupid, 
lethargic,  or  infenfible  from  fome  evR 
dent  injury  of  the  nerves 

I  shall  be  accufed,  perhaps,  of  an 
attachment  to  a  fyftem,  in  endeavouring 
to  find  every  where  a  connection  between 
the  bilious  conftitution,  and  an  accelera¬ 
tion  of  the  feptic  animal  procefs.  And 
I  confefs,  that  having  formed  an  opinion 
concerning  the  origin  of  the  Bile,  I  can¬ 
not  help  being  influenced  by  it.  Yet  let 
it  be  remembered,  that  in  fupporting  this 
opinion,  I  only  attempt  to  trace  the  re-* 
lation  of  fads,  fo  that  my  miftakes  will 
be  readily  detected  by  obfervation. 

The  excretories  of  the  Bile  are  as  much 
appendages  to  the  alimentary  canal,  as 
to  the  liver;  and  being  intimately  con*- 
neded  with  the  former  organ  by  their 
function,  are  fo  conftituted  by  Nature  as 
to  fympathife  with  its  different  ftates. 
A  uaufea,  by  whatever  caufe  excited, 

%  Phyfiolog.  L.  XIX.  f,  ii,  7. 
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the  adtion  of  an  emetic  or  purgative,  feem 
to  be  always  attended  with  a  temporary 
increafe  of  the  biliary  difeharge.  But 
thefe  agents  are  fo  far  from  producing 
the  conflitution  we  were  treating  of,  that 
they  are  to  be  reckoned,  at  leaft,  among 
its  palliative  remedies.  Yet,  as  a  re- 
dundancy  of  Bile  is  generally  connected 
with  a  difordered  hate  of  the  alimentary 
canal,  it  may  be  doubted  whether  this  is 
not  always  the  primary  affedlion,  and 
the  caufe  of  the  former.  The  agreement, 

-  I*"*  v* 

however,  of  fo  many  fadts,  tending  to 
fhew  that  this  hate  of  the  Secretion  is 
frequently  the  effedl  of  a  certain  difpofi- 
tion  of  the  circulating  fluids,  renders  it 
equally  probable  that  the  redundancy  of 
Bile  is  often  the  primary  affeddon  ;  and 
by  the  provifion  of  Nature  excites  that 
naufea  wThich  conduces  to  its  evacuation. 
A  tindlure  of  Bile  in  fpirit  of  wine  is  faid 
to  be  a  very  efficacious  emetic  *  ;  and  it 
appears  probable  that  the  fluid  will  have 

*  Arnauld  Hift.  Natur.  des  Anim.  t.  iv.  p.  98. 

this 
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.  ♦  e  - 

this  operation  the  more  readily,  where 
it  is  fecreted  in  a  more  acrid  ftate,  and 
where  the  alimentary  canal,  and  the 
whole  conftitution  are  exceffively  irri¬ 
table  ;  both  which  circumftances  feem  to 
occur  in  the  cafes  of  a  redundancy  of 
Bile,  from  a  general  difpofition  in  the 
habit. 


Those  concretions  which  are  found 
in  the  paffages  of  the  Bile,  and  in  its  re- 
fervoir  the  gall-bladder,  have  lately  very 
much  employed  the  attention  of  phyfi- 
cians.  They  were  not  thought  of,  until 
the  difle£tion  of  human  bodies  grew  into 
faihion ;  and  fmee  that  time  they  occur 
fo  frequently,  that  he  who  is  inclined  to 
attribute  to  them  much  influence,  has 
reafon  to  fufpe£t  them  in  a  variety  of  dif- 
orders.  Yet  it  appears,  that  they  very 
often  reft  idle  and  inactive,  without  pro¬ 
ducing  any  of  the  fymptoms  which  are 
believed  to  be  the  1110ft  chara&eriftic  of 

them ; 
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them  ;  and  that  they  are  fometimes  con- 
ftftent  with  a  ftate  of  perfect  health.  And 
if,  in  certain  cafes,  an  indifpofition  of 
the  alimentary  canal,  after  continuing  a 
long  time,  has  at  length  been  accompa¬ 
nied  by  a  jaundice,  we  muft  not  imme¬ 
diately  conclude,  that  the  preceding 
complaint  was  the  effect  of  a  gall-ftone, 
which  difcovers  itfelf  at  laft  by  a  more 
peculiar  and  diftinguifhing  fymptom. 
For  it  muft  be  remembered,  that  the  jaun¬ 
dice  itfelf  is  no  certain  mark  of  the  pre¬ 
fence  of  a  gall-ftone  ;  fince  it  frequently 
happens  independent  of  it,  particularly 
in  the  people  who  are  fubjed  to  diforders 
of  the  firft  paflages.  But  fuppofing  that 
there  is  really  a  gall-ftone  in  the  cafe,  it 
will  ftill  be  difficult  to  determine  which 
was  the  primary  affedion.  Nor  can  we 
affirm,  in  our  prefent  ignorance  of  the 
caufe  of  thefe  concretions,  that  a  difturb- 
ance  of  the  ordinary  motions  in  the  ali¬ 
mentary  canal  may  not  contribute  to  their 
formation. 
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Yet  I  do  not  pretend  that  a  gall- 
ftone  will  not,  in  certain  conftitutions, 
produce  effeds  before  it  prefents  itfelf 
in  the  paffage  to  the  inteftines,  and 
excites  the  efforts  of  Nature  for  its  ex- 
pulfion.  But  thefe  effects  are  not  fo  pre- 
cifely  determined,  that  we  are  capable  of 
diftinguifhing  them  from  the  fymptoms 
of  other  affedions.  And  if  they  were, 
we  fhould  only  feel  the  mortification  of 
being  obliged  to  reft  fpedators  of  a  dif- 
eafe,  in  which  art  can  do  nothing  of  con- 
fequence,  at  leaft  before  Nature  points 
the  way.  We  fhould  fcarcely  attempt, 
though  we  knew  the  means,  to  pufh  in¬ 
to  the  duds  a  ftone,  with  whofe  fize  and 
figure  we  are  unacquainted  And  if 
we  confent  that  it  fhall  lie  undifturbed  in 
the  gall-bladder,  can  wTe  exped  to  get 
rid  of  it  in  the  gentler  wTay  of  diffolu- 

*  Cave  autem  ne  me  propterea  timidiorem  voces, 
in  eo  videlicet  morbi  genere,  in  quo  fupra  often- 
fum  eft  quiefcentibus  calculis  nihil  faepenumero 
moleftiae  percipi.  Morgagni,  b  50. 
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tion  ?  It  remains  to  be  proved,  that  a 
urinary  calculus  was  ever  diffolved,  in 
the  body,  by  the  remedies  which  we  em¬ 
ploy  for  that  purpofe  ?  Its  troublefome 
fymptoms  have  been  made  to  difappear; 
but  that  has  fometimes  happened  fpon- 
taneoufly,  or  been  effected  by  reme¬ 
dies  which  poffefs  little  or  no  diffol- 
vent  power.  Yet  certainly  the  bodies 
which  are  mofc  adive  in  this  way,  being 
all  of  the  faline  kind,  have  a  better  chance 
of  palling  by  the  kidneys,  than  by  any 

r 

other  gland  ;  they  being  naturally  em¬ 
ployed  in  feparating  this  matter  from 
the  blood.  But  when  we  attempt  to  in¬ 
troduce  fuch  bodies  into  the  interior  parts 
of  the  ceconomy,  we  ad  diredly  contra¬ 
ry  to  Nature’s  plan,  and  are  oppofed  by 
her  in  every  ftep.  She  either  does  not 
fufter  them  to  go  beyond  the  fir  ft  paf- 
fages ;  or  by  fatisfying  their  attradions, 
fhe  robs  them  of  the  greater  part  of  their 
adivity.  And  fhe  feems  particularly 
careful  not  to  admit  any  foreign  unafli- 

milated 
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milated  body  into  thofe  animal  liquors* 
which  are  feparated,  not  merely  for  eva¬ 
cuation,  but  to  be  applied  to  ufeful  and 
determined  purpofes.  Thus,  for  exam¬ 
ple,  when  the  Bile  is  diffufed  through 
the  whole  mafs  of  blood  in  a  jaundice, 
it  paflfes  freely  by  the  kidneys,  and  dif- 
covers  itfelf  in  the  urine ;  but  no  trace 
of  it  is  to  be  found  in  the  milk.  And 
on  this  account,  it  muft  be  more  difficult 
to  introduce  a  folvent  with  the  biliary 
than  with  the  urinary  fecretion ;  Nature 
being  more  exaft  and  curious  in  the  pre¬ 
paration  of  the  former  fluid. 

Indeed,  the  remedy  which  has  been 
the  moft  ftrongly  recommended  for  an- 
fwering  this  intention,  need  not  much 
alarm  her  watchful  care.  It  is  not  fome 
powerful  agent  “  quae  fubdole  irrepit ,  et 
pofita  intus  larva  fefe  explicit ”  to  execute 
the  purpofe  of  art.  When  it  is  pretend¬ 
ed  to  refolve  thefe  concretions  by  the  ufe 
of  grafs,  phyficians  feem  willing  to  pay 

a  com- 
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a  compliment  to  Nature,  and  by  propo- 

I 

fing  to  do  fo  little  themfelves,  to  fliew 
how  much  they  expert  from  her.  Yet 
I  dare  not  deny,  that  people  in  jaundice 
have  been  relieved  by  turning  them  out 
to  graze  with  the  cattle;  for  the  fa Qt  is 
fupported  by  one  of  the  moft  illuftrious 
names  in  phyfic.  But  he  muft  be  cre¬ 
dulous  indeed,  who  can  fuppofe  that  this 
diet,  after  having  fuftained  the  a&ion  of 
the  animal  powers,  and  been  converted 
to  chyle,  to  blood,  and  at  laft  to  Bile,  is 
indued  with  the  power  of  diffolving  the 
biliary  concretions.  If  we  were  to  rea- 
fon  from  analogy,  we  fhould  expect  the 
very  oppofite  effect  from  fuch  an  ali¬ 
ment.  It  has  been  obferved  already  how 
fimilar  the  Bile  is  in  its  compofition  to 
the  milk  ;  and  we  know  that  the  milk  of 
the  animals,  who  feed  on,  vegetables,  is 
more  difpofed  to  concretion  than  that  of 
carnivorous  creatures ;  and  that  when  the 
latter  are  fed  upon  vegetables,  their  milk 
becomes  more  concrefcible.  The  Bile, 
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as  well  as  the  milk,  is  more  vffcid  in  the 
phytivorous  animals,  than  in  the  hunlan 
fpecies ;  and  this  mu  ft  depend  upon  the 
condition  of  that  coagulable  part,  which 
is  common  to  both  thefe  liquors.  It  feems 
likewife  to  be  more  difpofed  to  a  fponta- 
neous  concretion  ;  for  nothing  is  more 
common,  according  to  Ruyfch,  than  to 
find  extenlive  concretions  in  the  biliary 
pores  of  fheep  and  oxen.  This  appear¬ 
ance  fhews  a  great  difpofition  to  coagu¬ 
late,  which  operates  even  where  there  is 
little  opportunity  for  ftagnation  ;  and  in 
all  the  difleftions  of  human  bodies  by 
Morgagni  and  Valfalva,  it  was  only  once 
obferved,  Vix  uno  in  j editor e  mihi  acddit 
olim  ut  invenirem ,  Valfalva  autem  in  nul~ 
lo ,  quod  fdam  * .  It  is  not  therefore 
probable,  that  a  diet  of  grafs  has  any  ten¬ 
dency  to  promote  the  diffolution  of  bilia¬ 
ry  calculi ,  by  the  change  which  it  pro¬ 
duces  in  the  general  mafs  of  fluids,  and 
of  confequence  in  the  lecretions.  It  feems 

%  Ep.  Anat.  Med.  XXXVII.  n. 
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even  to  give  a  more  concrefcible  Bile,  as 
"Well  as  a  more  concrefcible  milk  >  and 
this  we  might  have  prefumed,  from  ob- 
ferving  that  the  animals,  which  want  a 
gall-bladder,  are  of  the  herbivorous  kind; 
while  the  carnivorous  have  all  gall-blad¬ 
ders  *  and  thefe  interlaced  with  large 
plicfi  f ;  to  favour,  one  would  think,  a 
ftagnation,  which  in  the  Bile  of  thefe  ani¬ 
mals  does  not  fo  readily  produce  concre¬ 
tion.  And  if,  from  the  ufe  of  grafs,  a 
jaundice  difappears  fooner  than  from 
the  unaffifted  efforts  of  Nature,  this  pro¬ 
bably  depends  upon  its  effect  on  the  in- 
teftines.  AJmoft  every  kind  of  frefh  ve¬ 
getables  has  a  tendency  to  bring  on 
diarrhoea ;  a  circumftance  fo  favourable 
to  the  cure  of  jaundice,  that  we  chiefly 
confide  in  the  remedies  which  are  ca¬ 
pable  of  producing  it. 

The  evacuation  of  calculi ,  or  calculous 
grumes ,  which  was  obferved  by  the  Ba- 

*  Hall.  Elem.  Phyf.  L.  XXIII.  Sett,  ii,  §  I. 

i  Ibid.  §  3. 
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ron  Van  Swieten  to  occur  very  common-* 
ly  during  the  ufe  of  the  grafs,  mu  ft  be 
referred,  I  imagine,  to  the  greater  deter¬ 
mination  of  Bile  into  the  inteftines,  and 
to  the  increafeof  that  adtion  of  the  excre- 
tories  of  the  liver,  by  which  they  deliver 
themfelves  from  obftrudtions.  But,  as 
this  effedfc  may  be  obtained  by  a  gentler 
and  lefs  difgufting  method,  I  do  not  won¬ 
der  that  the  ufe  of  grafs,  which  feems  to 
have  no  fpecific  Quality  againft  this  dif- 
eafe,  has  been  generally  negledted  in 
England  ;  though  the  firft  hint  to  it  was 
given  by  one  of  our  own  countrymen 
and  it  has  fince  been  patronized  by  the 
moft  eminent  phyficians  abroad  j\ 

Since,  therefore,  art  can  do  fo  little  in, 
removing  thefe  concretions,  it  fhould  en¬ 
deavour  to  trace  them  to  their  origin,  and 
difcover,  if  poftible,  the  means  of  pre¬ 
venting  their  formation, 

*  GiifTon. 

f  Boerhaave,  Van  Swieten,  Morgagni* 
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We  have  found  the  Bile  compofed 
chiefly  of  that  fluid,  which  feems  to  be  the 
fource  of  moft  of  the  hard  concretions 
obferved  in  the  animal.  Thofe  who  have 
attended  to  the  formation  of  the  bones 
of  th tf wins )  of  calli')  of  the  fhells  of  ani¬ 
mals,  allure  us  that  they  have  all  their 
Origin  in  a  coagulable  matter.  In  a  the- 
fis  publifhed  lately  at  Edinburgh,  by  my 
ingenious  friend  Dr.  Baddeley,  the  Read- 
er  will  find  the  ftrongeft  reafons  for  be¬ 
lieving,  that  the  urinary  calculi  are 
formed  from  the  fame  fubftance.  The 
cheefy  concretions,  which  are  frequently 
found  in  the  mamnus  of  women,  are  cer¬ 
tainly  nothing  but  the  coagulable  part  of 
the  milk  ;  and  thefe  do  fometimes  acquire 
a  confiflence  that  is  perfectly  ftony  ** 
The  concretions  occurring  in  the  paf- 
fages  of  the  chyle  f ,  which,  in  fome  de- 
feriptions,  are  faid  to  be  of  a  cheefy  fofit> 
nefs,  and,  in  others,  of  a  confiderable 

*  Hall.  Phyfiolog.  L*  XXVI]I,  Se£h  i.  23. 
t  Ibid.  L.  XXIV.  Sea.  ii.  2. 
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hardnefs,  have  without  doubt  their  origin 
in  the  fame  matter;,  for  this  fluid,  we 
know,  is  eafily  coagulable.  It  has  late¬ 
ly,  it  feems,  been  difcovered  in  Sweden? 
that  the  allies  of  bones  are  a  compofition 
of  calcareous  earth,  and  the  acid  of  phof- 
phorus.  Mr.  Margraaf  obferves,  that 
thefe  two  bodies  being  united  produce 
a  gelly ;  which  has  this  peculiar  property, 
that  it  will  not  diffolve  in  boiling  water 
repeatedly  poured  upon  it,  but  remains 
of  a  tenacious  gluey  confiftence  *.  And 
others  have  remarked,  that  the  ferum  of 
the  blood,  being  left  to  putrefy,  degene¬ 
rates  into  a  calcareous  fubftance.  Does 
it  not  feem  probable,  when  one  compares 
thefe  fads,  that  the  coagulable  part  of 
the  animal  fluids  is  compofed  of  a  cal¬ 
careous  earth,  together,  perhaps,  with 
the  acid  of  phofphorus;  and  is  on  this- 
account  fo  liable  to  put  on  a  ftony 
form  ?  , 

*  Opufc.  Chym.  T.  i.  DiiT.  VI.  p.  168. 
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As  it  appeared,  from  the  Experiments, 
that  there  was  a  confiderable  quantity  of 
an  evolved  phlogifton  in  the  Bile,  fo  we 
find  that  its  concretions  differ  from  the 
others,  in  being  generally  coloured,  and 
generally  inflammable.  Yet  there  are 
exceptions,  with  refpeft  to  both  thefe  qua¬ 
lities  ;  for  fome  appear  perfectly  white 
throughout  their  fubflance,  and  others  as 
perfectly  black ;  and  thefe  two  kinds  are 
faid  not  to  be  inflammable  Their  co¬ 
lour  is  liable  to  great  variety ;  which  we 
muft  attribute  to  the  various  relations  of 
the  principle  of  this  quality,  and  its  being 
eafily,  therefore,  fufceptible  of  alteration. 

The  biliary  calculi  appear  to  have  been 
all  foft  in  their  original  ftate,  like  the 
cheefy  concretions  of  the  milk;  for  they 
are  fometimes  found  of  this  confiftence  t  \ 

*  Haller,  Morgagni,  They  referable  the  Bile 
calcined,  or  deprived  of  its  phlogifton,  by  the  vi¬ 
triolic  and  muriatic,  and  by  the  nitrous  acid.  Exp. 
VIII.  1  A 

f  Nam  vel  majufc'uli  interdum  cafei  receritis  mol- 
litiem  fervant,  Morgagni,  XXX VII.  1 9. 
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and  many  of  the  harder  hones  appear  tq 

have  been  formed  of  a  certain  number  of 

4  1 

frnall  concretions,  compaded  together 
while  they  were  foft  and  yielding  and 
often,  when  the  external  cruft  is  quite 
hony,  the  internal  part  retains  the  co- 
lour,  and  nearly  the  foftnefs  of  Bile, 

Their  external  figure  is  extremely  va¬ 
rious;  but  in  general  it  appears  to  have 
been  round  originally  and  that  the  de¬ 
viations  from  this  form  have  arifen  from 

t  — 

compreiTion,  while  the  concretions  were 
in  a  foft  hate.  With  refped  to  the  in¬ 
ternal  arrangement?  many  of  them  are 
compofed  of  concentric  layers,  of  a  circu- 
lar  or  other  figure,  correfponding  with 
that  of  the  hone.  In  others,  there  is  an 

/  <  •  w 

+  •  4  .  ‘  ‘  .  v  -  * 

appearance  of  radii  drawn  from  the  cen- 
ter  to  the  circumference ;  but  this  is  much 

4  *  -  *  •* 

rarer,  and  the  ftones  look  as  if  they  had 
undergone  a  chryftaliization.  And  there 
are  many,  which  difcover  no  refemblance 
*  Morgagni,  I.  c.  et  adverfar.  aniipadv.  III.  28, 

t  Mofgagnj,  h  5. 
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with  either  of  the  above  forms ;  as  the 
calcareous,  and  the  black  concretions, 

which  were  taken  notice  of  before  ;  and 

*  . 

another  kind,  that,  according  to  Mor¬ 
gagni,  occur  very  frequently.  Thefe 
contain  under  the  external  cruft  a  large 
meditul!iumy  which  appeared  to  the  pro- 
feffor  to  be  foft  and  natural  Bile,  and  he 
was  puzzled  to  griefs  how  it  fhould  get 
there.  And  fometimes,  where  one  ftone 
is  compofed  of  feveral  others,  each  has  a 
different  center,  and  fome  difference  per¬ 
haps  in  the  arrangement  of  its  parts? 

* 

That  vice  of  the  conftitution,  with 
which  thefe  concretions  are  neceffarily  con¬ 
nected  ,  feems  to  be  buried  in  thegreateft 
obfcurity.  It  has  been  fometimes  imagined 
to  be  the  fame  with  the  difpofition  to  uri¬ 
nary  calculus.  But  this  opinion  is  con¬ 
tradicted  by  one  of  the  beft  eftablifhecj. 
faCts  with  refpeftto  the  conftitution  liable 
to  Biliary  concretions.  For  they  never, 
perhaps,  occur  in  infancy,  and  very  rare¬ 
ly  in  youth.  Morgagni  affures  us,  that 

M  4  in 
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in  the  whole  number  of  people  in  whom 
gall-ftones  are  faid  to  have  been  obferved, 
there  are  fixty-one  aged,  and  only  eight 
young  folks  Of  the  laft  the  oldeft  is 
twenty-nine,  and  the  youngeft  twelve  \ 
who  is  the  only  boy  in  the  lift.  Another 
fad,  which  feems  to  be  fupported  by 
pretty  good  authority,  is  their  connect 
tion  with  an  inadive  life,  and  a  want  of 
bodily  exercife,  For,  according  to  Eoer-* 
haave,  the  diieafeis,  on  this  account,  more 
common  among  literary  men  *f\  And  Hal¬ 
ler  aillires  us,  that  the  gall-ftones  occurred 
very  frequently  in  criminals,  who  had 
been  long  in  confinement.  To  the  fame 
caufe  might  be  referred  perhaps  their 
greater  frequency  in  women  ;  but  this 
fad,  though  fupported  by  Haller,  Coe, 
and  others,  is  denied  by  Morgagni,  from 
a  companion  of  the  whole  number  of 
obfervations.  If  it  be  true  alfo,  as  Dr, 
Hallej  feems  to  fufped  J,  that  they 

*  Ep,  XXXVII.  15, 

f  De  Vir.  Medic,  p.  301.  t  Opufc.  pathologic, 

.are 
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are  found  oftener  in  particular  countries, 
this  will  probably  be  attributed  to  a 

particular  food,  and  manner  of  liv¬ 
ing.  Gaubius  appears  to  be  fatisfied 
of  the  influence  of  the  laft-mention- 

C  ^ 

tioned  caufe,  and  in  accounting  for  the 
concretion,  he  combines  it  with  the  pre¬ 
ceding.  Alunento  Cdsterum  fcciori ,  ac  vit& 

defuli  concretio  if  a  preecipue  debetur 

. .  ■- '  -  \  * 

But  in  thefe  circumftances  of  the 
conftitution,  is  the  Bile  feparated  with  a 
greater  difpofition  to  concrete?  Or  do 
they  only  operate  by  favouring  its  flag- 
nation  ?  I  fancy  it  will  be  difficult  to 
determine  thefe  queftions  ;  for,  though 
it  is  impoffible  to  deny  the  former, 
its  affirmation  will  be  found,  I  be¬ 
lieve,  incapable  of  proof.  Does  the 
vita  defes ,  a  life  with  little  mufcular 
motion,  produce  a  more  concrefcible  date 
of  the  animal  fluids  ?  I  am  allured,  that 
blood  drawn  from  the  animals  which  fleep 

*  Patholog.  §  579, 

during 


170  REFLECTIONS  on  the 

during  the  winter,  while  they  are  in 
their  torpid  ftate,  does  not  coagulate  at 
all.  And  yet,  all  thecircumftances  of  the 
vita  defes  feem  to  be  prefent  here  in 
excefs 

But,  will  the  Bile  always  concrete 
fpontaneoufly,  when  it  is  allowed  to  Mag¬ 
nate  longer  than  ufual  ?  There  is  a  cafe 

✓ 

in  Lieutaud,  taken  from  De  Haen,  of  a 
tumour  of  the  belly,  which  was  found 
on  diffeftion  to  depend,  in  part,  on  a 
vaft  diftenfion  of  the  gall-bladder.  This 
organ  contained  in  feveral  loculi  eight 
pounds  of  Bile,  which  was  indeed  very 
thick,  becaufe  much  of  it  mufr  have 
ftagnated  a  confiderable  time ;  but  it  is 
not  faid  that  any  of  it  had  concreted  t. 
In  the  Human  Bile,  which  I  kept  until 
it  grew  putrid,  I  never  law  any  concre¬ 
tions  happen,  that  fhewed  the  fmalleft 

*  Mr.  Hewfon  has  lately  explained  this  fa&, 
very  ingeniously,  from  the  mere  effect  of  cold.  Ex¬ 
periment.  Enquiry. 

t  L.  i.  Obf.  858. 

refembiance 
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refemblance  to  the  biliary  calculi,  in 
what  is  faid  to  be  their  original  foft 
ftate.  Sortie  fpecks  of  it  only,  here  and 
there,  would  flick  tenacioufly  to  the  fides 
of  the  glafs;  except  when  the  Bile  had 
previoufly  been  mixed  with  water ;  and 
then,  indeed,  there  was  always  a  large 
pale-coloured  depofition,  as  foon  as  it 
began  to  putrefy.  When  the  Bile  flag- 
nates  long  in  the  bladder,  and  grows 
more  vifcid,  it  generally,  I  believe,  be¬ 
comes  more  deeply-coloured ;  and  the 
mod  vifcid  that  I  have  ever  feen,  was  as 
dark  as  pitch.  But  the  colour  of  the 
foft  biliary  concretions  is  commonly 
very  different ;  a  yellow,  verging  to  a 
green ;  or  exa&ly  that  of  the  Bile  coa¬ 
gulated  by  the  vegetable  acid.  Such  are 
the  molles  viridefque  piles  ^  which  are  fre¬ 
quently  mentioned,  as  having  been  eva¬ 
cuated  by  people  in  jaundice,  and  are 
ponfidered  by  Haller  among  the  primor- 
dia  of  thefe  concretions^'.  Of  the  fame 
fort  appear  to  be  the  molles  intus  globu - 

f  Phyfiolog.  L*  XXIII.  S.  Ill,  11. 

hque 
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lique  fehacei *  ;  for  we  remarked  before, 
that  fome  obfervers  had  miftaken  the 
coagula  of  the  Bile,  formed  by  the  acids, 
for  febum,  or  fatf.  Morgagni  gives  us 
a  very  particular  defeription  of  a  foft 
concretion  found  in  the  gallbladder; 
and  the  terms  agree  exactly  with  the  ap¬ 
pearance  of  Bile  coagulated  by  the  vege¬ 
table  acid;  habuit  in  Cyjli — Majfam  ex 
fulvo  obfeuro  c  grille  am-,  et  'viridi/centem , 
eamque  mollem  j\  And  in  fa£t,  we  ob« 
ferve,  that  the  animal  which  is  more 
than  any  other  fubjed:  to  thefe  concre¬ 
tions,  has  no  gall-bladder;  that  they  do 
not  therefore  depend  upon  ftagnation,  in 
this  creature,  but  rather,  as  they  are 
found  in  the  ftomach,  upon  a  coagula¬ 
tion  of  the  Bile,  by  the  acid  generally 
prefent  in  that  organ,  is  extremely  pro¬ 
bable.  I  mean,  at  prefent,  the  animal 
that  furnifhes  the  bezoar;  which,  from 
the  tafte  and  colour  it  gives  to  water  If, 
appears  to  be  a  real  gall-ftone. 

*  Page  32.  f  Ep.  XXXVII.  45. 

$  Phyfioiog*  Hall.  L,  XXIII.  S.  iii.  11. 

But 
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But  from  what  other  fuppofition,  can 
we  explain  the  particular  appearance  of 
thofe  calculi,  which  feemed  to  Morgagni 
to  have  been  formed  around  a  nucleus  of 
foft  Bile  ?  Can  we  imagine  that  the  na¬ 
tural  Bile  had  infinuated  itfelf  through 
the  firm,  denfe,  external  cruft;  or  that 
the  calculus  was  originally  a  hollow 
globe,  its  cavity  prepared  for  the  recep¬ 
tion  of  this  nucleus  ?  Is  it  not  much 
more  probable,  that  the  whole  concre¬ 
tion  was  in  the  beginning  a  coagulum  of 
the  Bile  formed  by  an  acid ;  which  nei¬ 
ther  in  confidence,  nor  colour,  differs 
much  from  ordinary  Bile;  and  that 
while  its  external  part  was  gradually 
altered  by  preffure,&c.  its  center  defend¬ 
ed  from  the  aftion  of  thefe  caufes,  retained 
the  original  colour,  and  foftnefs  ?  Mor¬ 
gagni  tells  us,  that  the  fize  of  this  foft 
meditullium ,  was  always  larger  in  pro¬ 
portion  to  the  fize  of  the  fione. 


The 
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The  only  concretion  of  this  kind* 
tvhich  I  have  had  an  opportunity  of 
examining,  upon  being  broken,  and  put 
into  fpirit  of  wine,  gave  to  it  not  a  yel¬ 
low,  but  a  green  colour ;  and  this,  the 
reader  will  remember,  was  a  diftinftion 
between  the  natural,  and  the  coagulated 
Bile.  (Exp.  XXL) 


We  have  confidered  the  moft ordinary 
appearance  of  gall-hones  in  their  ori¬ 
ginal  foft  hate  ;  which  feems  to  corre- 
fpond  with  the  moft  ordinary  appearance 
of  the  coagula  of  the  Bile,  formed  by 
the  vegetable  acid.  But  there  is  a  va¬ 


riety,  wThich  I  am  convinced  by  expe¬ 
rience  will  fometimes,  though  lefs  fre¬ 
quently,  happen.  I  have  mentioned  fome 
Cyilic  Bile,  that,  when  coagulated  by  the 
vegetable  acid,  was  not  of  a  greenifh- 
yellow,  but  of  a  dark  colour  This  coa- 

gulum,  after  being  kept  fome  time,  is  now 
perfectly  black  throughout, and  extremely 
f  Note,  pag4  1 1; 
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brittle.  The  Bile  will  fometimes  pro¬ 
bably,  in  the  living  animal,  be  in  a  fimi- 
lar  ftate ;  and  then,  if  it  fhould  happen 
to  be  coagulated,  the  colour  of  the  con¬ 
cretion,  as  well  as  of  the  future  ftone, 
will  correfpond  with  the  appearances 
which  we  have  juft  defcribed.  And 
this  obfervation  may  ferve  to  explain  the 
c&ncretiones  pillulares  nigricantes  ;  which 
are  likewife  taken  notice  of  by  Haller* 
while  he  is  relating  the  defcriptions  of 
thefe  calculi,  in  what  feems  to  be  their 
primitive  ftate. 

v,  '  '/  4 

It  is  extremely  probable,  therefore* 
that  many  of  the  concretions  are  origi¬ 
nally  Bile  coagulated  by  an  acid ;  which 
being  no  longer  mifcible  with  the  liquor 
of  this  fecretion,  if  they  are  not  evacu-* 
ated  immediately,  but  allowed  to  flag- 
nate,  may  acquire  a  ftony  hardnefs,  like 
the  cheefy  concretions  in  the  mammse. 
But  where  is  there  any  opportunity  for 
7  the 
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the  a&ion  of  an  acid  upon  the  Bile,  be* 
fore  it  gets  into  the  inteftines,  and  quite 
clear  of  thofe  paffages,  in  which  alone 
the  biliary  concretions  feem  to  conftitute 
a  difeafe  ?  This  is  difficult  to  determine  ; 
but  I  think  the  following  appears  to  be  the 
mofl  obvious  way  of  conceiving  the  ope¬ 
ration.  We  believe  that  there  is  an  in- 

t 

flux  of  a  liquor  with  feme  acidity  from 
the  ftomach  into  the  duodenum ;  and  that 
naturally  all  the  Bile,  or  the  greateft 
part  of  it,  is  coagulated  almoft  as  foon  as 
it  gets  into  the  inteftine*.  But  may 
not  a  little  of  this  acid  infinuate  itfelf 
fometimes  into  the  end  of  the  ductus 
communis ;  where  if  it  but  touch  the 
Bile,  fo  much  of  this  liquor  as  has  felt 
its  influence,  mull  immediately  take  the 
form  of  a  cheefy  concretion  ? 

And  there  are  fome  obfervations  that 
make  this  notion  appear  probable.  For 


*  Pag.  131. 
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frequently  fuch  foft  concretions  are  found 
In  the  end  of  the  duffius  communis ;  of  which 

t 

there  is  an  inftance  in  the  cafe  from  Mor¬ 
gagni  that  we  mentioned  before*.  Here, 
indeed,  there  was  fome  of  the  fame  kind 
of  foft  concretion  in  the  bladder,  the 
cyftic,  and  common  du£ts;  and  as  that, 
in  the  laft,  appeared  to  be  the  hardeft, 
Morgagni  concludes  with  reafon,  that  it 
had  grown  gradually  firmer  in  its  paffage 
from  the  bladder  towards  the  inteftine. 
But,  might  it  not  have  previoufly 
palfed  from  the  duffius  communis  in¬ 
to  the  bladder  ?  And  when  Haller  re¬ 
lates  the  hiftory  of  a  light-coloured  coa- 
gulum  in  this  du£t,  with  fome  harder 
rounded  pieces,  cum  durioribus  globulis , 
in  the  gall-bladder,  is  it  not  evident, 
that,  in  this  cafe  at  leaf!:,  the  concretion 
had  begun  in  the  ductus  communis ,  and 
that  its  parts  had  been  moulded,  and 

*Pag.  172. 
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gradually  acquired  confidence,  in  their 
paffage  through  the  du£t  into  the  blad¬ 
der  *  ? 

'  „  '  '  ,  :  •  ,  i 

■.  \  -  >  1 

But  how  fhall  Tve  explain  that  globu¬ 
lar  form  which  is  perceived  to  have  been 
original  in  all  thefe  ftones  f,  except  by 
fuppofing  that  they  acquired  it  when 
foft  and  newly  coagulated,  from  the 
preflfure  of  the  furrounding  du£t  ?  We 
find,  that  in  general  the  concretions  are 
exceedingly  final!,  and  correfpond  very 
nearly  with  the  fize  of  the  extremity  of 
the  duSliis  communis ;  and  that  many  of 
the  large  ftones  are  compofed  of  thefe 
elements,  as  it  were,  united  toge¬ 
ther.  But  there  are  fome  obfervations, 
with  refped:  to  this  kind  of  calculi,  which 
feem  to  prove  that  each  of  the  compo¬ 
nent  concretions  had  been  formed  in  the 
fame  mould.  Sueh  is  the  account  of  a 
calculous  globe,  that  feparated  into  fix- 

*  Hall.  Phyf.  L.  XXIII.  Sed.  iih  §  xj. 
t  Morgagni,  Ep.  cit.  19. 

ty 
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ty  lefler  calculi,  each  of  which  weighed 
sa  fcruple  This  entire  correfpondence 
in  fize  makes  it  extremely  probable,  that 
every  one  of  the  concretions  had,  in  its 
origin,  been  confined  by  the  fame 
bounds;  or,  in  other  words,  that  they 
had  been  all  formed  in  the  extremity  of 
the  duflus  communis . 

The  fluid  here,  and  in  the  cyfticdud, 
is  evidently  fufceptible  of  motion  in  op- 
polite  diredions ;  and  is  naturally  con¬ 
veyed  from  the  ductus  communis  into 
the  gall-bladder,  and  from  this  refer  voir 
back  into  the  dud,  and  fo  into  the  in- 
teflines.  There  is  probably  interefted  in 
this  motion  a  contractility  of  the  duds, 
fimilar  to  that  which  is  obferved  in  the 
alimentary  canal ;  fo  that,  according  to 
the  determination,  the  fame  mufcular 
fibres  propel  the  contents  of  the  tube, 
either  the  one  way  or  the  other.  Now, 
fuppofing  fuch  a  coagulation,  as  we  men- 

*  Morg.  1.  c.  f  Morg.  1.  c. 

N  2  tioned 
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tioned,  to  have  happened  in  the  extremi¬ 
ty  of  the  du£t ;  while  it  is  yet  foft,  and 
almoft  fluid,  it  will  obey  very  readily  any 
impulfe,  and  may  either  be  puffied  into 
the  duodenum ,  or  carried  into  the  gall¬ 
bladder,  according  to  the  determination 
of  the  motions  in  the  du£ts-  If  it  pafles 
into  the  duodenumf  it  will  purfue  with 
their  contents  the  courfe  of  the  inteftines; 
and  though  it  ihould  be  carried  into  the 
gall-bladder,  it  may  Hill  never  become  a 
calculus ,  if  this  organ  evacuates  its  con¬ 
tents  quickly  and  perfectly;  for  then  it 
will  pafs  through  the  dudfs,  in  a  foft 
ftate,  without  much  difficulty,  and  per¬ 
haps  without  producing  jaundice  In¬ 
deed,  if  it  were  to  continue  in  the  paf- 
fage  where  it  is  formed,  the  confequence 
muft  be  a  perpetual  jaundice;  and  there¬ 
fore  the  neceffity  of  getting  rid  of  it  will 
prove  a  ftimulus,  we  may  fuppofe,  to* 
the  irritability  of  the  parts,  and  excite 
their  action.  And  if,  from  a  fpafm 

*  Morgagni,  1.  e. 
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,of  the  fibres  of  the  duodenum ,  or 
from  a  diftenfion  of  that  gut,  or  from 
fome  other  caufe  which  we  are  not  per¬ 
haps  acquainted  with,  the  pafiage  into 
the  inteftine  ffiould  be  difficult,  the  con¬ 
cretion,  together  with  the  Bile  in  the 
duffius  communis ,  and  cyjlicus ,  may  be 
pufhed  into  the  bladder.  This  will  an- 
fwer  the  prefent  purpofe  of  the  cecono- 
my,  which  is  only  the  removal  of  an  ob- 
ftacle  to  the  pafiage  of  the  Bile,  as  well 
as  if  the  coagulum  had  been  thrown  into 
the  inteftines. 

* .  t.  »  .. ..  > . .  ^  •  ,  »• 

In  young  perfons,  we  may  believe, 
the  irritability  of  thefe  parts  is  more  con- 
fiderable ;  there  is  a  more  conftant  de¬ 
termination  of  Bile  into  their  inteftines, 
as  appears  from  the  natural  frequency 
and  colour  of  their  ftools ;  and  little  ftag- 
nation  is  allowed  in  the  gall-bladder.  In 
children, therefore, though  the  fame  coagu¬ 
lations  happen,  and  moft  probably  occafion 
thofe  tranfient  jaundices  to  which  they  are 

N  3  liable., 
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liable ;  yet  the  natural  contractility  of  the 
parts,  excited  efpecially  by  the  ftimulus 
of  a  purge,  foon  frees  the  conftitution 
from  them,  while  they  are  in  a  foft  ftate. 
And  in  children,  hard  biliary  calculi , 
are,  perhaps,  never  found,  though  they 
are  fome times  palled  in  the  form  of  foft 
concretions 

But  in  old  age,  naturally,  and  foon- 
er,  from  certain  caufes,  as  particularly  a 
fedentary  life,  the  inteftines,  and  their 
appendages  become  more  torpid ;  the 
determination  of  Bile  into  their  cavity  is 
diminished,  and  its  ftagnation  in  the  gall- 

t  1  : 

bladder  permitted.  When  coagulations 
happen  in  thefe  circumftances,  they  have 
a  greater  chance  of  getting  into  the  gall¬ 
bladder,  as  well  as  of  continuing  there 

....  *  i  .  •  '  t  f  r 

until  they  acquire  a  folid  confidence. 

We  are  not,  after  this  view,  furprifed 
at  the  difficulty  which  Morgagni  finds 

*  Calculi  ex  puero  annuo  pifi  mole  molliculi 
multi.  Ball.  1.  c»  ex  Adof 
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in  diftinguifhing  between  biliary  and 
inteftinal  concretions;  nor  will  it  feem  ex¬ 
traordinary,  that  fome,  which  had  all  the 
appearance  of  the  former,  ihould  be  only 
attended  with  the  fymptoms  that  belong 
to  the  latter  For,  fince  the  Bile  ap¬ 
pears  to  be  naturally  and  conftantly  coa¬ 
gulated  in  the  inteftines  f,  it  may  form 
there,  whenever  it  fhall  be  obliged  to  ftag- 
nate  for  a  confiderable  time,  concretions 
which  mull  very  much  referable  thofe 
found  in  the  gall-bladder,  as  they  have 
the  fame  origin. 

»  /*• 

One  would  imagine  that  Gaubius  had 
entertained  fome  fuch  notion  as  this  of 
the  formation  of  biliary  calculi ;  for  he 
obferves,  that  the  primes  vi(e>  and  the 
paffages  which  have  the  nearer!  com¬ 
munication  wdth  them,  as  the  or¬ 
gans  deftined  to  the  Bile,  are  particu¬ 
larly  liable  to  ftony  concretions.  And 

*  Morgag.  Ep.  c.  45. 

N  4 
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he  adds,  Djxeris  ideo  humores ,  qui  cru - 

L  ..  f  '  .  -  '  •  . 

dorurn  permixtioni  pr#  rdiquis  patent * 
prficipue  lithiafin  contrahere  *  ;  a  re¬ 
mark  which  feems  to  be  inexplicable* 
except  upon  the  fuppofition  which 
we  have  ventured  to  offer.  For,  how¬ 
ever  near  the  liver  and  its  appenda¬ 
ges  may  be  to  the  alimentary  canal* 
we  certainly  do  not  imagine  that  there  is 
any  matter  in  the  biliary  fecretion,  which 
has  not  gone  through  the  courfe  of  the 
circulation,  and  been  feparated  in  the 
proper  organ.  Yet,  as  the  obfervation 
of  Caubius  is  not  confined  to  the  excre- 
tories  of  the  Bile,  but  includes,  at  the 

.  •'  ,-  \  J  J  i  ,  ■  i  -  -  _  [  •  ■'  ' 

fame  time,  the  urinary  organs ;  we  muft 
confefs,  we  do  not  fee  how  thefe  have 

y  '  r  <  .  •*  ’  1  ..  , 

any  particular  communication  with  the 
prirrue  <vi<er  or  can  be  liable,  on  that  ac¬ 
count,  to  an  admixture  of  crude  and  un~ 
concofted  matter  in  the  fluid  they  fepa- 
rate  from  the  blood. 

'  •  i  .  -  '  f  • 

>  -  *  V  i  ■  '  ‘  ■  T 

*  Patholog.  §  367, 
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Jr  «»  ?  . 

^  \ 

One  of  the  fimplefl;  forms  of  thefe 
concretions  become  calculi  appears  to 
be  that,  in  which  the  external  part  only 

a  •-  ^  •  /•  ■ 

has  been  gradually  changed,  and  by  this 
fort  of  degeneration  has  acquired  a  white, 
hard,  ftony  figure;  while  the  internal 

t  •  .  I  *  * 

part  retains  its  original  colour  and  con- 
fiftence.  If  we  fuppofe  this  degeneracy 
to  have  proceeded  farther,  and  to  have 
altered,  by  degrees,  the  whole  texture  of 
the  concretion,  we  fhall  get  an  idea  of 
that  kind  of  calculi,  which  appeared  to 
be  calcareous  throughout  their  fubftance. 
But  the  firfl;  fort  of  concretion,  while  it 

i  i  .  ^  *  f  i  >  *  \ 

lies  in  the  gall-bladder,  or  in  any  other 

*  /  >  *  '■  *  r  *  * 

place  that  is  fubjeft  to  the  continual,  or 
frequent  afflux  of  Bile,  may  attract,  from 
that  fluid,  its  fimilar  parts  ;  and,  in  con- 
fequence  of  fubfequent  depofitions,  thofe 
concentric  layers,  which  are  commonly 
obfervable  in  the  larger  calculi,  will  be 

*  -  fc  j  1  -■ 

gradually  formed. 

.  <  . •  *  •  *  •« 

(.j  <  * 

Another 
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Another  fimple  form  of  thefe  con¬ 
cretions,  is  that  which  was  obferved  to 
happen  to  Bile  in  a  particular  Rate,  that 
differs,  we  know  not  how,  from  the 
ordinary  one,  in  confequence  of  the 
adtion  of  the  vegetable  acid.  Thefe  are 
dark-coloured  at  firft,  and  gradually 
become  quite  black,  hard,  and  brittle, 
throughout  their  fubftance^,  And  if  we 
join  to  thefe  reflections,  that  the  form  of 
the  coagula,  while  they  are  in  a  foft 
ftate,  may  be  changed  by  preffure,  and 
that  feveral  of  them  may  be  compacted 
together,  we  fa  all  have  a  notion  of  the 
origin  of  the  greater  part  of  (thofe  vari¬ 
eties  of  biliary  calculi,  which  are  upon 

record.  There  is  one  fort,  however, 

»  ■ 

which  feems  to  have  undergone  an  adual 
chryftaliization;  nor  will  this  feem  very 
extraordinary,  if  we  fuppofe  that  the 
coagulable  lymph,  which  makes  the  chief 
part  of  thefe  concretions,  is  a  compofi- 
tion  of  calcareous  earth,  and  the  acid  of 

*  Vid.  Pag.  175. 

phofphorus. 
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phofphorus.  For  may  not  it,  like  other 
combinations  of  this  earth  with  acids,  be 
difpofed,  in  favourable  circumftances,  to 
fuffer  a  chryftallization  ? 

Yet  we  do  not  pretend  to  include  in 
this  idea  every  fpecies  of  biliary  concre¬ 
tion.  There  are  fome,  as  for  inftance 
thofe  which  are  found  in  the  biliary  pores 
of  oxen,  that  are  evidently  fpontaneous. 
And  their  different  appearance  fhews 
very  plainly,  that  they  differ  in  their  ori¬ 
gin  from  theftones  of  which  we  were  treat¬ 
ing.  The  continuity  of  the  concretion, 
through  the  extent  of  feveral  veffels,  does 
not  look  like  the  very  partial  application 
of  a  coagulant,  as  in  the  former  cafe,  but 
like  a  general  difpofition  in  the  fluid  to 
concrete.  Stepe  mihi  wjt  hujufmodi  tu~ 
buli  tantfi  longitudinis>  ut  ft  modo  inte~ 
gri  exnni  potuififient ,  plurimas  pori  bilarii 
ramiji cat  zones  continuata  lapidea  ferie  co~ 
ralli  injlar.  retulerint  Concretions 

*  Gliffon  de  Hep.  p.  105, 

‘  *  f  *  ;  '  >  ;  t  .?  j  f  / 
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of  an  analogous  form,  have  fometimes, 
though  very  rarely  been  obferved  in 
the  human  liver ;  and  we  fhould  natural- 
ly  fuppofe,  that  they  might  happen 
more  readily  in  the  gall-bladder,  where 
there  feems  to  be  a  better  opportunity 
for  ftagnation.  I  remember  to  have  feen 
a  biliary  concretion,  which  appeared  to 
be  of  this  for t.  It  was  an  irregular 
mafs,  of  a  brown  colour,  that  readily 
crumbled  between  the  fingers;  and  a 
piece  thrown  into  fpirit  of  wine,  gave  it 
very  quickly  a  yellow  tinge. 

I  s  H  all  mentiop  the  few  experiments 
which  I  have  had  an  opportunity  of  mak¬ 
ing  on  thefe  concretions,  though  they 
may  be  reckoned,  perhaps,  fcarcely  worth 
recording.  There  is  a  variety,  in  the 
account  of  their  properties,  that  might 
lead  one  to  imagine  a  considerable  diffe¬ 
rence  in  their  compofition.  But  fome  of 
thefe  properties;  for  inftance  their  fpe- 

%  See  pag.  160.' 

cific 
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cific  gravity,  according  to  the  common 
way  of  determining  it,  feems  to  be  eaiily 
alterable.  A  concretion  being  broken 
into  two  pieces,  each  of  them  was  ob- 
ferved  to  fwim  in  water.  One  was  taken 
out,  and  thrown  into  vinegar ;  where  it 

fwam  for  fome  time  on  the  furface  of  the 

\ 

liquor,  but  afterwards  fubfided  to  the 
bottom.  Being  now  taken  out  of  the 
vinegar,  and  put  into  water,  it  funk  im- 
mediately.  The  other  piece  continued  a 
much  longer  time  on  the  furface  of  the 
water,  where  it  left  an  oily  fcum ;  but* 
at  laft,  it  fell  to  the  bottom.  Yet  both 
thefe  pieces,  when  they  had  remained 
fome  time  in  a  dry  place,  were  found  to 
have  recovered  their  property  of  fwim* 
ming  in  water.  Another  round  calcu¬ 
lus,  with  a  hard  polifhed  furface,  conti¬ 
nued  in  vinegar  twenty-four  hours,  and 
was  expofed  to  heat,  without  fubfiding 
to  the  bottom. 

Oil  of  vitriol,  poured  upon  one  of 
the  ftones,  produced  heat,  changed  its 
6  colour 
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colour  to  black,  and  foftened  it  into  a 
gelatinous  or  gluey  confiftence;  fo  that  it 
fpread  itfelf  around  the  bottom  of  the 

glafs,  adhering  tenacioufly  to  the  furface. 

\ 

A  piece  of  one  of  the  concretions, 
with  concentric  layers,  being  put  into 
aquafortis,  and  the  veffel  fet  before  the 

fire,  a  flame-coloured  vapour  arofe  from 

/ 

the  liquor,  and  the  acid  acquired  a  yel¬ 
low  colour.  When  the  ftone  was  taken 

out,  and  thrown  into  water,  it  afcended 

* 

to  the  top,  and  lhowcd  a  white,  brittle, 

corroded  furface. 

'  .  , 

Pieces  of  the  fame  kind  of  concretion 
were  put  into  fpiritus  nitri  dulcis\  which 
extracted  from  them  a  brown  tin&ure. 
They  were  entirely  ftripped  of  their  co¬ 
lour,  and  got  the  appearance  of  pieces  of 
chalk.  Strong  fpirit  of  vitriol  poured  on 
thefe  pieces,  produced  heat,  changed 
.their  colour  to  red,  and  then  to  black; 

and 


*  .  ..  . 
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and  foftened  them  into  that  gelatinous 
confiftence  already  defcribed. 

Some  fmall  black  granular  concretions, 
being  put  into  fpirit  of  wine,  did  not  feem 
to  be  affe&ed  by  it,  in  the  cold.  But 
others,  of  the  fame  kind,  being  put  into 
a  mixture  of  fpirit  of  wine  and  aqua 
forth ,  a  green  tinge  was  obferved  arifing 
from  the  (tones,  and  fpreading  itfelf  in 
the  liquor ;  which,  at  length,  acquired  a 
ruft-colour ;  but  thefe  concretions  were 
not  rendered  white. 

Some  pieces  of  the  concretions,  with 
concentric  layers,  were  put  into  fpirit  of 
wine,  and  feemed  to  be  little  affected  by  it, 
in  the  cold ;  for  they  only  communicated 
to  it  a  flight  yellowifh  tinge.  But  when 
.  heat  was  applied,  for  fome  time,  the  fpi¬ 
rit  diflolved  them ;  got  a  vifcid  appear¬ 
ance;  and  an  infinite  quantity  of  little 
Alining  lamina,  like  bits  of  talc,  wvere  dis¬ 
covered  fwimming  about  in  the  folution. 

Some 


'  ••  '  ■  ,  V 
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Some  oil  of  turpentine  being  poured 
upon  a  concretion,  and  the  veflel  fet  in  a 
warm  place,  the  oil  acquired  a  brown 
colour,  and  the  ftone  was  fo  foftened,  that 
it  broke  into  fmall  pieces  with  the  little 
agitation  that  was  ufed.  Yet  it  did  not 
appear  to  be  diflblved,  or  to  have  mixed 
uniformly  with  the  oil. 

Two  firm  biliary  calculi  had  been  ex- 
pofed  to  heat,  in  fpirit  of  wine,  for  twen¬ 
ty-four  hours ;  yet  retained  their  fize  and 
form.  Some  oil  of  turpentine  was  added 
to  the  fpirit,  in  each  of  thefe  veffels ;  and 
a  few  hours  after,  in  fhakin'g  and  examin¬ 
ing  the  mixtures,  I  found  that  the  flones 
Were  fallen  to  pieces,  and  the  liquor  be¬ 
come  brown  and  turbid. 

•V  *  *  \  4 

It  leaded  from  this  experiment,  that 
Valifnerius  had  reafon  for  afcribing  to 
heated  fpirits  of  wine  and  turpentine,  a 
fuperiority  over  the  other  diffolvents  of 

thefe  concretions*  ,  if  by  a  diffolution  he 

\  ; 

*  Opete,  t.  3.  p.  6.  Lett.  37, 
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meant  fuch  a  change  as  has  been  de- 
fcribed.  And  as  the  effential  oils,  parti¬ 
cularly  that  of  turpentine,  feem  not  to 
be  fo  much  altered  by  the  digefting 
powers,  but  that  they  retain  fome  diftin- 
guifhing  properties  in  the  circulation,  it 
will  be  imagined,  perhaps,  that  their 
efficacy  may  be  conveyed  into  the  Biliary 
Secretion. 

The  alkaline  falts,  both  volatile,  and 
fixed,  acquired  a  brown  colour  from 
fome  of  thefe  ftones  ;  and  rendered  them 
much  fofter.  But  it  is  pretended  that 
fimple  warm  water  will  produce,  in  many 
of  them,  the  very  fame  change.  An  al¬ 
kali,  altered  by  fuffering  it  to  lie  on  Pruf- 
fian  blue,extra£l:ed  from  them  the  deepeft 
tinge.  This  alkali  effervefced  with  all 
the  mineral  acids,  and  produced  with 
them,  inftantaneoufly,  a  green  colour. 
But  with  the  weakeft  folution  of  iron, 
and  of  fome  other  metals,  it  gave  imme¬ 
diately  a  blue  colour.  Yet,  when  it  had 

O  acquired 
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acquired  a  tinge  from  a  gall-ftone,  it 
produced  a  green,  inftead  of  a  blue,  with 
the  folution  of  iron.  And  I  found,  that 
it  was  altered  in  the  fame  manner  by  dif- 
folving  in  it  a  bit  of  the  craffamentum  of 
human  blood.  And  when  the  clear  red 
infufion  of  the  blood  in  boiling  water, 
was  poured  into  a  folution  of  iron,  ren¬ 
dered  blue  by  the  above-mentioned  alkali, 
it  produced  immediately  a  green  colour. 
The  addition  of  fome  human  urine  to 
this  folution,  was  attended  with  the  fame 
change.  Thefe  Experiments  feemed  to 
confirm  the  opinion  of  a  relation  between 
the  colouring  matters  of  the  Bile,  and 
of  the  blood.  But  I  foon  found  that  a 
refemblance  in  this  property  was  extend¬ 
ed  through  a  variety  of  bodies.  For  an 
infufion  of  aloes,  of  tea,  of  powder  of 
the  gall-nut,  produced  the  fame  effed:. 
So  did  the  addition  of  brandy;  though 
pure  fpirit  of  wine  did  not  feem  to  alter 
the  blue  colour.  An  infufion  of  faf- 
fron,  likewiie,  gave  immediately  a  fine 

green. 
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green,  on  being  mixed  with  the  folution 
of  iron  and  Pruffian  alkali.  Thefe  bo¬ 
dies  feem  to  agree  in  no  property,  but 
that  of  communicating  to  water  a  co¬ 
louring  matter.  Whether,  in  all  of  them, 
it  is  of  the  fame  nature,  I  will  not  pre¬ 
tend  to  fay ;  though  it  has  been  afferted  % 
that  the  blufh  of  the  grape,  and  the 
florid  colour  of  our  vital  current,  de¬ 
pend  on  a  common  principle.  Yet,  when 
I  poured  feme  port-wine  into  the  fore- 
mentioned  blue  folution,  it  did  not  pro¬ 
duce  a  green,  but  a  purple  colour  ;  which 
might  depend  however  upon  feme  fo¬ 
reign  matter,  as  our  common  wines  are 
feidom  free  from  fuch  a  mixture. 

The  concretions  appear  to  be  corn- 
pofed  of  the  fame  materials  with  the  Bile ; 
except  that  they  have  undergone  fome 
fpontaneous  change,  during  their  flagna- 
lion  in  the  body.  The  colouring  mat¬ 
ter  does  not  produce  that  fine  vivid  green 

with  the  acids,  which  the  Bile  itfelf,  and 

(  ■» 

*  Trait e  de  la  Nutrition.,  par  Monf.  Durade. 
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the  frefh  coagulum  of  this  fluid  exhL* 
bited  in  the  former  Experiments.  And 
the  coagulable  part  has  acquired  the  ap¬ 
pearance  of  a  calcareous,  or  chalky  mat¬ 
ter.  When  fome  chymift  fliall  bring  us 

n  . 

acquainted  with  the  compofition  of  the 
coagulable  lymph,  and  with  the  particular 
nature  of  the  colouring  ingredient  of  the 
Bile,  we  fhall  probably  be  able  to  account 
for  thefe  changes. 

Though  we  feem  fo  have  found  a 
fource  of  biliary  concretions  in  the  acid  ' 
of  the  alimentary  canal,  it  will  not,  I 
hope,  occur  to  any  one’s  fancy,  that  their 
prevention  muft  depend  on  deftroying 
this  acid,  by  means  of  abforbents.  For 
if  it  appears  probable,  from  a  view  of  the 
only  fa£ts  relative  to  this  matter,  that 
there  is  a  continual  generation  of  acid 
from  digeftion,  it  is  equally  probable, 
that  this  acid  has  fome  important  ufes  in 
the  oeconomy.  Nor  are  we  to  fuppofe, 
that  it  ever  gives  occaiion  to  concretions  in 

the 
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the  biliary  daft,  during  aperfe&ly  found 
and  natural  hate  of  the  animal.  Their 
production  is  moft  probably  the  confer 
quence  of  fome  difturbance,  or  inverfion, 
of  the  ordinary  motions  in  the  alimen¬ 
tary  canal 5  and  in  the  duCts  its  appen- 
dagesp  It  is  obferved  by  an  eminent 
phyfician,  that  feveral  of  his  patients* 
after  being  troubled*  for  years*  with  com¬ 
plaints  which  they  referred  to  the  fto- 
mach,  have  at  length  been  feized  with  a 
jaundice  *.  He  fufpeCted,  therefore*  that 
the  preceding  fymptoms  arofe  from  bi¬ 
liary  concretions*  which  had  not  yet  en¬ 
tered  the  du£lus  communis ;  or,  perhaps, 
had  been  evacuated  before  they  acquired 
bulk  enough  to  obftruCt  the  paflage  of  the 
Bile.  What  would  be  the  fymptoms  in 
the  latter  cafe,  it  muft  be  difficult  to  fay  ; 
but  we  have  numerous  obfervations  of 
hones  continuing  a  long  time  in  the 
bladder,  without  producing  any  kind  of 
fymptom. 

%  Medic.  EiT.  of  the  Col'ege  of  Phyficians. 
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It  feems  exceedingly  probable,  that  the 
diforder  of  the  alimentary  canal  was  pri¬ 
mary  ;  and  that  fuch  a  flate  of  it  is  more 
favourable  to  the  formation  of  thefe  con¬ 
cretions.  I  am  inclined  to  believe  alfo, 
that  this  is  a  reafon  why  biliary  calculi 
are  frequently  connected  with  the  gouty, 
and  nephritic  confutation ;  thefe  dif- 
tempers  beingfo  apt  to  affed  particularly 
the  alimentary  canal,  and  difturb  the  na¬ 
tural  order  of  its  motions. 

To  efcape  the  difeafe,  we  muft  endea¬ 
vour  to  avoid  thofe  ci  rerun  fiances  of  the 
conflitution,  which  appeared  to  favour 

its  produdion  .  Old-age,  alas !  we 

/ 

pannot  avoid ;  nor  its  effect  upon  the 
irritability  of  our  organs.  It  is  almoft  as 
difficult  for  fome  of  us,  in  the  prefent  ar¬ 
tificial  diflribution  of  the  employments 
and  duties  of  mankind,  to  fhun  the  miff 
chief  of  a  fedentary  life.  But  the  ma¬ 
nagement  of  his  diet  is  certainly  in  every 

f  Vide,  p,  1 68. 

perfoffs 
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.  1 

perfon’s  power,  whatever  path  of  life  he 
may  happen  to  tread.  And  if  proper 
care  was  taken  in  this  refped,  the  influ¬ 
ence  of  the  other  caufes  might  poflibly 
be  prevented. 

We  have  already  attended  to  that 
fympathy,  which  prevails  fo  remarkably 
between  the  excretories  of  the  Bile,  and 
the  alimentary  canal  It  is  probable, 
that  the  ftate  of  motion  in  the  latter  or-  - 
gan  cannot  be  altered,  without  affeding 
the  former.  When  the  periftaltic  adion 
of  the  inteftines  is  greatly  accelerated  by 
the  ftimulus  of  a  purge,  we  obferve  that 
a  vaft  quantity  of  Bile  is  very  fuddenly 
poured  into  their  cavity.  In  the  oppofite 
ftate  of  the  canal,  when  this  adion  is 
too  dull,  and  torpid,  the  motion  in  the 
excretory  organ  of  the  liver  will  pro¬ 
bably  be  juft  as  languid.  The  operation 
of  old-age,  of  a  fedcntary  life,  of  the 
aliment um  Jiccius ,  in  rendering  the  con- 
ftitution  more  liable  to  biliary  concre- 

*  Page  152. 
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tions,  confifts  entirely,  perhaps,  in  their 
producing  the  above  mentioned  ftate  of 
thefe  conne&ed  functions. 

/  - 

This  is  certainly  no  new  difeafe, 
though  it  was  unknown  to  the  ancient 
phyficians;  yet  I  believe  it  to  be  more  fre¬ 
quent  at  prefent,  than  it  was  in  their 
time.  For  there  are  many  more  people 
now,  who  lofe  their  vigour,  either  in  an 
indolence  that  is  difturbed  only  by  the 
avocations  of  enfeebling  pleafures  ;  or  in 
employments  that  vex  or  fatigue  the 
mind,  while  they  deprive  the  body  of  its 
natural  exercife.  And  both  thefe  clafies 
of  men  are  very  generally  fubjedt  to  a 
weaknefs,  and  diforder  of  the  motions  in 
the  alimentary  canal. 

Nor  does  the  ordinary  way  of  living 
feem  calculated  to  obviate,  but  rather  to 
increafe  the  influence  of  the  caufes  we 
have  mentioned.  The  common  ufe  of  tea, 
has  a  tendency  to  injure  the  tone  of  the 

inteftines ; 
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inteftines  ;  as  well  by  the  warmth  of  the 
infufion,  as  by  its  particular  fedative 
quality.  The  debility  which  follows,  in 
a  temperament  whofe  mufcular  power  is 
naturally  weak,  or  has  grown  fo  from, 
want  of  exercife,  rauft  be  remedied,  when 
it  becomes  exceffive,  by  fomething  cor¬ 
dial  and  ftrengthening  from  the  apothe¬ 
cary  ;  or  by  an  application  of  the  fame 
kind,  prepared  without  his  affiftance. 
And  both  thefe  pra&ices,  when  long- 
continued,  are  equally  pernicious,  though 
they  may  not  be  equally  fhameful.  But, 
perhaps,  the  debility  is  not  fufficient  to 
drive  us  to  fuch  refources;  and  only 
difcovers  itfelf  in  a  longing,  at  the 
next  meal3  for  fomething  that  fhall  raife 
our  vigour,  and  fpirits.  This  becomes 
a  foundation  for  the  ufe  of  fpirituous 
liquors ;  which  grow  from  cuftom  to  be 
a  neceffary  mifchief,  entailed  upon  the 
conftitution.  For  no  one  doubts,  that 
the  temporary  vigour,  communicated  by 
this  kind  of  irritations,  is  fucceeded  ne- 

ceflarily 
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ceffarily  by  a  weaknefs,  which  calls  for  a 
repetition  of  the  former  ftimulus.  And 
when  they  are  long  continued,  the  fenfi- 
bility  of  the  fibres  is  ufed  as  it  were,  and 
•worn  out;  and  they  become  torpid  be¬ 
fore  the  ordinary  period  of  old-age.  Our 
xnoft  common  liquors  have  an  aftridive 
quality  united  with  their  ftimulus.  Our 
beer  and  wine,  by  their  bitternefs  and 
roughnefs,  augment  more  conliderably  the 
tone  of  the  fibres;  but  it  is  probable,  that 
in  the  fame  proportion  they  tend,  by  con¬ 
tinued  ufe,  to  exhauft  the  contradile 
power.  From  thefe  qualities  too,  they  are 
apt  to  occafion,  efpecially  when  well- 
reliihed  with  cheefe,  a  flower  motion 
through  the  inteftinal  tube ;  a  circum- 
ftance  particularly  favourable  to  the  pro- 
dudion  of  biliary  concretions. 

The  gout,  with  its  doubtful  face 
which  regards  at  the  fame  time  the  in¬ 
flammatory,  and  the  nervous  difeafes, 
frequently  interrupts  this  courfe  by  an 

unwelcome 
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unwelcome  vifit.  Yet  it  Teems  to  be  a 
neceftary,  though  painful  operation;  em¬ 
ployed  by  Nature  for  fupporting,  in  the 
beft  way  that  we  have  left  her,  the  vi¬ 
gour  of  the  fyftem.  One  difcovers  in  it 
the  ancient  ftrength  of  the  northern 
conftitution,  ftruggling  with  the  enfeeb¬ 
ling  modes  of  modern  life.  And,  in  a 
little  time,  it  will  be  loft  entirely  in  that 
train  of  more  purely  nervous  diforders, 
which  have  lately  become  fo  numerous* 
Thefe  obtain  different  names  accord¬ 
ing  to  the  theoretical  notions  of  the  phy- 
fician,  and  his  patient.  They  are  fome- 
times  called  diforders  of  the  ftomach, 
fometimes  nervous,  and  at  other  times 
bilious  diforders;  and  generally  they 
have  a  right  to  every  one  of  thefe  appel¬ 
lations.  For  it  is  impoftible  that  the 
nervous  fy ftem  fhould  be  much  injured,  and 
the  functions  of  the  alimentary  canal  re¬ 
main  entire,  and  unaltered  ;  and  fuch  is 
the  fympathy  between  this  canal  and  the 
biliary  organs,  that  they  will  commonly 

i 
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fhare  in  the  affection.  But  it  is  certain* 
that  they  flow  originally  from  a  diforder 
in  that  power*  which  is  the  fource  of  all 
the  motions  in  the  machine. 

The  fafeft  means  of  maintaining  the 
vigour  of  the  nervous  power,  and  thofe 
which  Nature  feems  to  have  appointed, 
are  the  application  of  cold  in  a  certain  de¬ 
gree,  and  proper  bodily  exercife.  All 
thofe  fources  of  irritation,  which,  under 
the  name  of  fpirits,  bitters,  aftringents,  by 
the  fhort-lived  force  they  occafion,  have 
obtained  the  name  of  ftrengtheners,  may 
anfwer,  indeed,  a  temporary  purpofe ; 
but  their  habitual  ufe  will  certainly  prove 
pernicious.  Unhappily  they  are  recur¬ 
red  to,  for  prefent  relief,  by  thofe  who 
have  moft  reafon  to  dread  their  debilitat¬ 
ing  effedt.  Such  are  the  people  who  are 
confined  to  the  clofe,  and  heated  air  of  a 
chamber,  in  the  purluits  of  fludy,  or  bu¬ 
ll  nefs ;  a  numerous,  as  well  as  refpedtable 
body  in  every  polifhed  fociety.  They 
7  ihould 
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fhould  be  perfuaded,  that  a  calm  and  re¬ 
gular  tenor  of  the  motions  in  the  fyftem, 
Is  belt  adapted  to  their  way  of  life  ;  for, 
being  deprived  of  the  natural  means  of 
fupporting  the  vigour  of  the  moving 
power,  they  muft  manage  it  with  greater 
caution.  In  them  it  is  more  eafily  ex¬ 
cited  beyond  its  proper  pitch;  and  they 
fuffer  more  from  its  confequent  depref- 
fions.  They  would  certainly  do  right, 
in  exchanging  all  the  varieties  of  fpiri- 
tuous  liquors  for  fimple  cold  water. 
It  would  then  be  eafy  for  them,  to  mix  in 
their  aliment  a  proper  quantity  of  frefli 
vegetables,  and  particularly  of  the  ripe 
fruits ;  which  commonly  difagree  with  fuch 
people  at  prefent,  becaufe  they  are  joined 
with  fermenting  liquors  ;  and  their  fto- 
machs  have  been  fo  accuftomed  to  the  per¬ 
petual  ufe  of  heating  fabftances,  that 
they  can  bear  nothing  of  an  oppofite 
quality.  But  this  part  of  diet,  Nature 
feems  to  have  intended  for  accelerating, 
by  its  mild  irritation,  the  periftaltic  mo¬ 
tion 
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tion  of  the  inteftines,  and  foliciting  the 
determination  of  Bile  into  their  cavity ; 
effects  which  it  very  conftantly  produces. 

In  fuch  a  ftate  of  the  motions  in  the 
alimentary  canal,  and  the  biliary  duds, 
concretions  probably  will  not  be  formed ; 
or  will  be  very  quickly  evacuated.  The 
fenfibility  of  the  fibres  will  be  pre- 
ferved,  until  worn  out  by  the  neceflary 
adion  of  the  oeconomy,  it  yields  to  the 
influence  of  old  age  The  whole  ner¬ 
vous  fyftem,  which  fympathizes  fo  much 
with  the  ftate  of  the  alimentary  canal, 
that  we  do  not  commonly  think  of  af¬ 
fecting  it,  except  by  the  changes  pro¬ 
duced  in  this  organ,  will  acquire  an 
equal,  and  a  durable  tone,  lefs  fubjed  to 

*  The  learned  Dr.  Haller  at  tributes  to  his  ufe  of 
water  alone,  fince  his  early  youth,  the  prefent  per¬ 
fection  of  all  his  fenfes,  and  particularly  of  his  eyes ; 
although  he  has  exercifed  them  fo  much  in  micro- 
fcopic  obfervations. 
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thofe  depreflions  which  give  occafion  to 
the  attack  of  a  variety  of  difeafes.  The 
gout  will  probably  be  avoided  ;  or  if  its 
rudiments  were  interwoven  in  the  ftami» 
na  of  the  conftitution,  its  approach  will 
be  retarded;  and  when  it  does  come,  it 
will  be  as  a  friendly  vilitor,  to  increafe 
our  vigour  and  fpirits,  and  not  to  at¬ 
tack  the  very  feats  of  life.  Our  children 
will  blefs  their  parents  temperance;  and 
certainly  it  were  better  to  infure  them  a 
good  conftitution,  than  to  lofe  our  ftrength 
in  the  anxious  purfuit  of  wealth,  that  we 
may  furnifh  their  feeble  bodies  with  the 
oecafions  of  growing  ftill  more  wretched* 
Perhaps,  by  fuch  a  management,  we 
might  at  length  exterminate  this  variety 
of  nervous  affediions ;  which  are  not  the 
native  growth  of  a  climate,  whofe  tem¬ 
perature  fhould  produce  in  its  men,  as 
well  as  its  horfes,  a  ftate  of  the  mufcular 
power  that  gives  equal  vigour  and  agi¬ 
lity  ;  but  are  the  hot-bed  productions  of 
luxury  and  indolence.  And,  certainly, 

3  they 
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they  are  more  troublefome  both  to  the 
phyfician  and  the  patient,  even  than 
thofe  contagions  which  induftrious  and 
adventurous  Europeans  have  imported 
from  the  torrid  zone.  Both  together 
they  are  the  curfe  of  modern  times;  and 
mark  a  period  in  the  hiftory  of  Europe, 
diftinguifhed  by  its  commerce,  its  riches* 
and  its  wretchednefs, 

YeT  I  feel,  while  I  am  writing,  that 
thefe  remarks  will  have  little  practical 
ufe.  I  fhall  not  gain  a  fingle  convert, 
even  among  ft  thofe  people  whofe  refined 
feelings,  and  cultivated  underfiandings, 
mult  make  the  perfedl:  exercife  of  their 
faculties,  more  delicious  than  any  fenfual 
gratification.  Yet  the  fenfualift  himfelf,  if 
he  is  wife,  will  be  temperate ;  and  preferve 
that  exquifite  reliih,  which  a  perfect 
ftate  of  the  functions  communicates  to 
every  animal  enjoyment.  He  remem¬ 
bers  how  poignant  was  every  fenfation, 
while  his  organs  were  yet  freth,  and  un¬ 
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worn;  and  will  be  careful  not  to  wafte, 
like  a  prodigal,  that  flock  of  fenfibility 
which  might  furnifh  a  life  of  pleafure. 
Nor  can  he  pretend,  without  rifking  an 
imputation  upon  his  tafte,  that  any  com- 
pofition  of  the  moft  knowing  artift  is 
half  fo  agreeable  to  the  palate,  as  the 
fruits  which  Nature  herfelf  prepares. 

•i 

But  to  fuppofe  that  a  temperate  way  of 
life  will  ever  become  general,  in  this  coun¬ 
try,  might  juftly  pafs  for  an  extravagant 
fancy.  It  has  been  frequently  remarked, 
as  charadteriftic  of  Englishmen,  that 
they  are  prone  to  exceffes  of  every 
kind.  Virtue,  vice,  frugality,  profufion, 
and  every  peculiarity  of  character,  are 
faid  to  grow  to  a  more  extraordinary 
height  in  this,  than  in  any  other  clime. 
But  their  free  fpirit  rejedts  the  appear¬ 
ance  of  confiraint,  even  in  the  moil  ordi¬ 
nary  matters.  In  this  favourable  climate, 
and  in  constitutions  which  retain  their 
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native  vigour,  fuch  excefles  are  followed 
by  a  puaifhment  fo  tardy,  that  it  is 
frequently  confounded  among  the  natu¬ 
ral  effects  of  old  age, 

•>  ji-  ?  .  .  -  s 

Our  colonies,  in  the  hot  climates,  re¬ 
tain  the  full  and  free  manner  of  living  of 
their  more  robuftanceftors.  They  imitate, 
in  this  refpe£t,  the  lefs  polifhed  but  more 
hofpitable  Hate  oi  their  parent  country ; 
before  a  neceffary  oeconomy,  an  attention 
to  more  elegant  pleafures,  and  the  care 
of  a  debilitated  body,  had  introduced  a 
greater  moderation.  They  are  yet  new 
in  their  fettlements,  and  do  not  feem  to 
have  difcovered  the  modes  of  living  which 
are  beft  adapted  to  their  fituatiom  In 
general  thefe  are  regulated  by  fafhion ; 
and  are  not  therefore,  always,  ftridtly 
rational. 

r— — Faljb  plurima  vuJgus  am  at. 
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Yet,  I  believe,  in  every  country, 
which  has  been  long  inhabited,  they  will 
be  found  to  bear  a  certain  relation  to  the 
nature  of  the  climate.  Its  temperature 
affeds  mod  remarkably  the  nervous  fy- 
ftem ;  and  alters  therefore  the  ftate  of  our 
appetites,  which  is  always  relative  to  the 
conditions  of  this  fyftem.  And  pradices, 
which  are  fuggefted  at  firfl  by  inflind, 
are  continued  from  an  experience  of  their 
utility.  The  pofterity  of  the  Goths 
who  fettled  in  Italy  obferve,  through 
habit  and  inclination,  a  temperance 
which  the  northern  defcendants  of  the 
fame  people  feel  the  greateft  pleafure  in 
tranfgreffing. 

•  ’  (  V 

And  univerfally,  in  the  civilized  coun¬ 
tries  which  are  fubjed  to  great  heat,  the 
inhabitants  are  more  fober  and  tempe¬ 
rate.  The  bounds  of  moderation  grow 
more  contraded,  as  excefs  becomes  eafi- 
er  and  more  pernicious.  Yet  an  apology 
has  been  offered  for  the  liberal  life  of 

P  2  wine 
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wine  in  the  Indies,  on  account  of  its 
ftrong  antifeptic  power.  But  it  fhould  be 
remembered,  that  the  animal  machine 
will  form  its  own  fluids;  and  that,  ge¬ 
nerally,  we  are  not  capable  of  altering 
thefe  immediately ;  but  only  through  the 
intervention  of  the  powers  which  form 
and  feparate  them,  while  we  change  the 
Rate  of  the  motions  in  the  oeconomy. 
The  firft  and  principal  effedt  of  in  oft 
of  our  antifeptics,  is  certainly  exerted  on 
the  living  folid  ;  and  perhaps,  when  one 
is  to  be  expofed,  for  a  fhort  time,  to  the 
influence  of  putrid  miafmata ,  the  fup-^ 
porting  in  the  body  an  artificial  tempo¬ 
rary  vigour,  by  repeated  applications  to 
the  bottle,  may  prevent  their  operation. 
But  it  is  undoubtedly  true,  that  a  contN 
nuance  of  this  pradlice  mu  ft  co-operate 
with  the  heat,  in  bringing  on  a  prema¬ 
ture  decay  of  vigour  in  the  fyftem.  The 
fame  objection  lies  againft  a  full  and  fti- 
mulating  diet ;  for  all  great  irritations 

ixmft 
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muft  be  pernicious,  in  an  oeconomy 
which  is  wearing  out  too  rapidly,  and 
where  the  adion  is  already  exceffive  from 
the  ftimulus  of  external  heat. 

The  change  induced  on  the  nervous 
fyflem,  produdive  of  weaknefs  and  irri¬ 
tability,  feems  to  be  the  fundamental 
fault  of  the  conftitution  in  thefe  climates : 
from  which,  as  a  common  fource,  are 
probably  derived  the  quicker  circulation ; 
the  more  rapid  progrefs  of  the  fluids  in 
their  feptic  degeneracy;  the  redundancy 
of  Bile ;  the  difpofition  to  violent  fpaf- 
modic  diforders,  and  to  fever.  The  mo  ft 
natural  and  obvious  means  of  preventing 
thefe  effects  of  the  heat,  is  the  applica¬ 
tion  of  cold  to  the  furfaces  of  the  body. 
Bathing,  that  ad  of  equal  voluptuoufnefs 
and  religion  in  the  eaftern  countries;  and 
all  the  methods  of  cooling  the  air  by  eva¬ 
poration,  which  enter  into  their  fyflem  of 
luxury ;  the  inhabitants  were  led  to  by 
Nature,  and  continue,  from  an  experi¬ 
ence 
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ence  of  their  falutary  pleafure.  Tq  be 
in  poffeffion  of  ice  and  fnow  during  hot 
weather,  requires  a  little  more  manage¬ 
ment  and  contrivance.  But,  in  fome  of 
the  fouthern  parts  of  Europe,  the  ufe  of 
thefe  refrefhments  extends  through  almoft 
every  rank  of  people.  And  we  are  af- 
fured  by  their  phyficians,  that  it  is  not 
only  a  very  healthful  luxury,  but  even 
a  remedy  of  conliderable  importance  in 
the  diforders  of  their  hot  feafon.  It  is 
furprifing,  that  the  inhabitants  of  our 
American  colonies  do  not  endeavour  to 
procure  this  enjoyment  in  their  warm 
fummers.  They  would  find  an  ice  in 
the  afternoon,  an  admirable  fubftitute 
for  thofe  warm  liquors,  with  which  they 
relax  ftill  more  their  enfeebled  ftomachs; 
and  its  expence  would  certainly  be  over¬ 
paid  by  its  pleafure  and  utility. 

T  h  e  acids  approach  the  neareft  to  ac¬ 
tual  cold  in  their  efte&s  on  the  oeconomy. 
They  produce  a  fenfe  of  coolnefs,  relieve 

thirft, 
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thirft,  oppofe  putrefcency,  reprefs  the 
inordinate  difpofition  to  motion  in  the 
fyftem,  and  give  a  degree  of  aftriftion, 
with  a  gentle  irritation  to  the  parts  more 
immediately  fubje&ed  to  their  a&ion, 
the  alimentary  canal  and  its  appendages. 
They  have  been  obferved  to  relieve  that 
languor  and  faintnefs,  which  are  occafion- 
ed  by  exceffive  heat,  when  no  benefit 
refulted  from  the  common  ftimulating 
cordials  *.  Their  peculiar  operation  up¬ 
on  the  Bile,  which  feems  to  bear  the 
ftrongeft  marks  of  Nature’s  providential 
care  of  the  oeconomy,  has  been  already 
confidered  j\  And  from  that  view  alone 
we  were  convinced  of  theneceffity  of  ufing 
them  in  greater  quantity,  whenever  the 
body  is  expofed  to  the  continued  influence 
of  great  heat.  They  are  then  demanded 
by  the  appetite,  and  cordially  received  by 
the  ftomacli ;  for  in  hot  weather,  and  in 
a  fever,  we  bear  very  well  a  quantity  of 


*  Lond.  Med.  Obf.  vol.  i.  p,  66. 
t  Page  134,  &c. 
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acid,  that  would  be  apt,  in  other  circu  al¬ 
liances,  to  diforder  the  firft  pafiages. 


These  precautions  againft  the  heat  ap¬ 
pear  to  oppofe  its  effedts  diredtly  ;  while 
the  fpirituous  liquors,  and  thofe  warm 
fpices  of  which  the  Weft  Indians  are  fc 
fond,  although  they  remove  for  a  time 
the  languor  of  the  climate,  are  hurtful 
by  adding  to  that  irritation  which  the 
heat  has  carried  to  excels*  It  is  an  un¬ 
natural  purpofe  they  anfwer,  when, 
by  roufing  a  feeble  ftomach,  they  enable 
a  man  to  eat  as  much  in  Jamaica,  as  he 
would  in  England.  If  we  were  careful 
to  preferve  the  ftrength  of  the  fyftem,  by 
a  way  of  life  adapted  to  the  climate,  we 
fhouid  feel  no  occafion  for  their  tempo¬ 
rary  ufe.  And  they  ought  certainly  to 
be  reckoned  amongft  the  prtffidia  valetu - 
dinis,  whofe  purpofe  is  always  tempora¬ 
ry  ;  fince  it  mtrft  never  be  fuppofed,  that 
a  man  is  to  be  ill  his  whole  life.  They 
can  be  of  no  advantage,  while  our  fyftem 
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retains  its  natural  vigour ;  and  become 
neceflary  by  habit,  becaufe  they  deftroy 
that  vigour.  For  the  fame  reafon,  they 
render  the  ftomach  lefs  capable  of  bear¬ 
ing  the  a&ion  of  cold,  and  the  acids ; 
and  may  depriv'e  us  of  thofe  remedies 
which,  by  lowering  the  too  great  excite¬ 
ment  that  arifes  from  the  heat,  are  its 
proper  and  natural  antagonifts. 
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